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BENZI M DAZOLES AND THEI R USE FOR THE TREATEMNT O~ DI ABETES The
present invention relates to conpounds which inhibit acetyl
CoA(acetyl coenzyme A):diacylglycerol acyltransferase (DGAT ;
activity, WP&B'E’ééb‘é"for their 5 preparation, phar maceutPeHFB2007/002070
conpositions containing themas the active ingredient, nethods for
the treatnent of disease states associated with DGAT I activity, to
their use as RENEBARNES ABROriRri & Fok SR &ﬁ?ﬁw@@ﬂ%@&éﬁ&@ of

medi canents for use in the inhibition of DGAT | in warm bl ooded
animal s such as humans. In particular this invention relates to
conpounds useful for the treatnent of type Il diabetes, insulin

resi stance, inpaired glucose 10 tolerance and obesity in warm bl ooded

Comounds. i n ¢ N MR nEnys BRIl b Bl GRRR0l, ron

of type ||co§liz§\iﬁe%$iiacylg$)&biomad)ﬂﬁdnsfew§6@DGA@Pachetﬂy gircwemefotr teltr ance
and obeS| ty in warm bl ooded ani mgl.s such,as humans

Acyl, .
CoA: di cy|pgqp9@€%|phgzegcht&ﬁls¢°grpg§eoweafﬂn%ﬁ%@ﬁ&bq actiye geificntys o mal

15fracti Orfné%ﬁodg rifRe trédmERloRbieRs st&tegaésbaabd mq:tcwm hdawtgaqo eHewGRE Bl
phosphat e pathway, considered to be the nai nwgat way of triglyceride

synt hesi s madicamiehts apg tof their useuatherrgarmfﬁ@tqr@oﬁm cagfents fgif useyn tieyubipn
with a fat %bm § m@e@i’n %&#hg}u cﬁ g&quf :%erl)im?lfa: fs! 19{e¥1ﬁ&f fef!ﬁ‘es. t(c)ie

Althoughl I'S ‘uncl ear IS rate-T1 yceri
synt hesi s compourls abefalefor thereatmeyt cfttgye Il diabdtes, pmullimmylsmhm lrmlsured glucose

comnt ed to prod t.his t nol ecul.e Lehner 20

(7506)105: SugrpieA SoRT i e PRRgELRas Sty PR, oot et the
169- 201] . use of thest\WBmbbantis GEIMe &ah&fé@tuhﬁﬂ'ﬂne@ﬁdﬁﬁﬁﬂts %rd.lss hahaatfmemed type
Bot h of the encoded proteins cat se the sane reaction althg]ﬁ‘gh t hey

share no éb@a@ﬁ@emﬁ@meagyncw HoQsE RICTARSe and OResH i yary-
seqguence ;n%tp?sﬁ{g s because of its simlarity to acyl -
CoA: chol eg?ero acyftraeﬂgferase (ACAT) genes. [Cases et al (1998)
| denti fi cat i onAsk] GoRdisgelglycembasyltrags nsg@EAfbrAfmrdawglnyer@s@nal

Nt | Rondtecior B RPN e ol AdeK PaR Bl BRRPRRS A OF

in many nmaohsddradtotbesistmmsin pmhe.layl of mgl)@;elmqlmylﬂess in cells by facﬂim:tmgsﬂm of

t he previaqus. | ack of robes ttl bou

regul at i OAOIBPgﬁ&??CY% PY@;‘R 100% iSShe H’igr‘P @?%%@B Eg CS?%e
during adifgeuseit X0diclchewBihdrdGAT is rate-limitidg fotitaglytdride eptehdsRROit kel zes
m ce has indicated that nodul ators of the activity of DGAT1 vvo#I %Inbe

of val ue ithe erlestep Butheraphway that is gommitipd 49 producing, Hn-b%%?firpole
2007/ bHLS (JfZ Rgﬂl %9@)7]!&1@%21%915 of friacy l?ﬁ@«g&ﬂuﬁroé %ﬁid#{ejs) 3§n1@93_20ﬂr e

vi abl e ‘and capabl e of t hesi zi ng cerrd as evi dencéed by

normal fasti ng TawrD@nTrgegesjhare beta clanpd mcmmﬂoﬁmfmcededs ue
mca at  baapinagiditse b B Gioh 8RR RGNk 3t fieh WIS IO |

rate i s - ADGATI gh&rwasndéhyaﬁbdfrﬂnh sefjeacd demabasaseaichel Hegpme Bfntmndmtbm h

miti pl e U eerolE ot B hebes: Lo Lo PR TR TS
Nat ur e5Genghé eizodiag ad 4cyd oA :diASIBRRES] aB i & sEethse b kdyVntyiné 1h tRASAg I cerol

mce partially accounts for their increased ensg(g&l_ex pendi ture. The

Dgat 14"  nisyethesis SrasxNethi Acalnel ddta 857 IR9L$+1 7024 ¥ petvinhas beendonnd
GASE al%‘?& | evel 50% d d
i ncrease Igngn#lce | nﬁkﬁﬁ%@’tr&m@g{ 5%%' evel s ar_e ecreased in

t he Dgat 1- Ine w decrease in fat nass.
When Dgat 14- niBeeawse of the peevens Wck lof mbleoidanprobes ﬁﬂﬂeiﬁdmelbelxhhfbl t the

S onor: Poe iy enlord it it G REPEEER AT M thaRi BB plhpasyse

J. di mo | iig&kntiatigR. 1049- 1055] . i ndi cati ng that the Dgat 14 phenot ype

Studies in gene knockout mice has indicated that modulators of the activity of

DGAT!1 would be of value in the treatment of type II diabetes and obesity. DGAT]1



 Transpl antation of adipose tissue fromDgatl4 mice to wild type mce
confers resistance to diet-induced obesity and i nproved gl ucose
metabolismin these mce [Chen et al (2003) Cbesity resistance and
enhanced gV@C8YE*Met abolismin nice transplanted with Z&GHFRREHYEse
ti ssue | acking acyl CoA:diacylglycerol acyltransferase J. din.
I nvest. 111: 1715-1722]. I nternatignal Patent Applications
W2004/ 047755 (Tul ari k and Japan Tobacco) and W2005/ 013907 (Japan
Tobacco and Angen) describe fused bicyclic nitrogen-containing
het er ocycl [ gggg
Phar mace ut?@cm F%{j?s@?? ﬁ%" s‘h?f%ié gxgi;)caeam 8%3 2 ﬂ%ﬁ?ﬁ?a@%@ﬁd& nced
conmpounds bymmnala“mngucmnetngb’gmiellwﬂmdwpml aﬂmyﬂephwmmav@@ and
whi ch i nhi 2004
Compounds. QUL M iBYe KOOIy e s tah S AREA! ol AR 20
i nhi bi t DAdi-idducelliobesity Merdbotig rata isev2084 higitalin Bg@‘ll'r’ @ditd than in wild-type

PCT/ 0B2005/ 004726 des rib adj e s . whi ch inhibit

DGAT- 1.3 30REE S B grapar RO ish AR eits Mrgure A O eRsE s @bt mpliale
fornul a (%ech)ﬁ@sr%@@ﬁtzhé%&id%@ﬁf th&RAAMiCORABREDGAT, Nattde Geddtiks 25: 87-90q t
t hereof, wherein I s selected from phenyl cl opentyl,

cycl ohexyl Incrgprgd physical actiyite rrbpgﬂfhf myiee Rsiptﬁllar@afmuytssy b@lf incispeed oppten

ei ther:

substit uen p ect egé Pgom el tf%%‘ﬁ%rh ok{jgﬂ%r%sg&lﬂlseﬁn &HQSMBI élﬂ&aiob/ym@rease
substitue nnglucnmdﬂ maté. >Lesmh lvele dref Y0%regreasqd ih fheaDgit b| ptmc@nlalmg/wah
substit n'%l @J/ggted fr 1 group 'c); or 10iii) up to 4 substituents
|ndepe1r93en f§ S ?sgclln om group c); wherein groups a) to c) are as
foll ows: group Whembgdtﬁ’ mide(ddy criBRAd wathedrdbaxiye, itiese diicd exhibiteheaorb/ob

"NR210( ) 1RO P [kikp e IRD Sreass O RRY R SPHK R Ry BRI A o

R20, R2l mR?aaylg@eerbruiwﬁﬂﬁaagdJy(:ﬁﬁlmcésedoéﬂom g aaeAtABalthe 15
6C) al kyl, or 1 and R22 together with the nltro%g atomto which

they are aPf@EheberobpRTHIreTAn iatash leRtinguatwtayt Whew Depidg miss aus grossedgvitp
at oms, 1gih d&%yﬂ%b@é‘&é&réﬁs&fﬁ%ﬁ ORi lg{h’dfs%@@(wﬂ?ﬁ&%@?él%@e RVEIS afiP70960) M
oxygen an I'trogen; gr oup IS optiona substituted by 1 or
2 subst it ueducsd nmdle!pbmdemmger@btbe’utdémm nmntirraloé(o@l Byl myite. cyano,
(LE0)al oyl PVl U e BRI mice WU D Ak Mor® an!
resistance to diet-induced obesity and improved glucose metabolism in these mice [Chen e?

al (2003) Obesity resistance and enhanced glucose metabolism in mice transplanted with
20  white adipose tissue lacking acyl CoA:diacylglycerol acyltransferase J. Clin. Invest. 111:
1715-1722].

International Patent Applications W02004/047755 (Tularik and Japan Tobacco) and
W02005/013907 (Japan Tobacco and Amgen) describe fused bicyclic nitrogen-containing
heterocycles which are inhibitors of DGAT-1. JP2004-67635 (Otsuka Pharmaceuticals)

25  describes thiazoleamido substituted phenyl compounds which are further substituted with
alkylphosphonates and which inhibit DGAT-1. W02004/100881 (Bayer) describes
-biphenyl_amino compounds substituted with imidazole, oxazole or thiazole which inhibit
DGAT-1. Our co-pending International Application PCT/GB2005/004726 describes
oxadiazole compounds which inhibit DGAT-1.

30 Accordingly, the present invention provides a compound of formula (I}



group c) halo; and when R is substituted by two (I-6Cyal koxy groups,
these may be joined together to forma 5- or 6-nmenbered ring fused to

RI; nis (J tly at each occurrence) 1 or 2; 25mj

(i ndepende%%@%zlg%ggch occurrence) 0, 1 or 2; LI is a &#@QFZ%Z{W&O&
is alinker selected from-0-, -OCH2-, -CH20-, -S(0)m -S(0)nCF12-,
-C112S5(0)m and -(CR7118)1-2-; R2 is setected from (3-6C)cycl oal kyl,
(5-12C) bi cycl oal kyl, phenyl, HET-2 and (2-6C) al kyl; wherein R2 is
substituted by -L2-11.3; WD 2007/141517PCT/ GB2007/ 002070 - 4 - L2 is
a direct bond or is a linker sgéected jrom-(CR4R 8)1. 2-,

-0-(CR4AR8) 1 _2- and - CH2(CR412 herei n?f or ypach value of L2,

the CR412.8 group is directly a ed > h R4 is
@- Myﬁ (1- %) al koxy,
and (1I*20) &«kBxy(1-2C) al kyl ; provi ded

i ndependently sel ected from hyod
(1-4C) al kyl, hydroxy(1-3C)alxkyl {
that when L2 is -0-(CR4R5):RZ=15 then the R4 on the carbon atom
directly attached to the oxygen atom i% not hydroxy or (1- 3C)al koxy;
each R8 is independently selected from Hydrogen and nmethyl; 12.3 is
sel ect ed for amalhyitienfywheteinboxy, (1-6C)al koxycarbonyl, and a

car boxyl i cid mmc or bjoigostere; 10 [ | ected.from .
Py ogon, T rasiectea o Bhensl, GrpIS ey AR - e BET: S oshirein R hedongly
et hyl , scyapestiaiich weh Bivlegul fonyl ; each R7 is independently sel ected

from hydrogen, (1-4C algl and (1-4QC)al .koxi/y; each R8 is independently
sel ect ed fit FnbptEens gelpctethBomeronp|a) @‘E@I@n@l psubstityent gelpgierhfspra gither

het eroaryl_ r | I.Pi;pg 1 or 2 ring heteroatons 15 independently
sel ect ed fd%ﬂg?pgﬂgﬁhﬂg (provided there are no 0-0, S-S or 0-S bonds

wi t hi n t héi)diond)spbsHEEAR independéntlisselested dromegroup biiarslaaptiorally d supstituent| | y

or fully unsaturated heterocyclyl ring containing 1, 2 or 3 ring
het er oat or?gle?tﬁ‘géﬁwr%%?ﬁﬁ) O

Yy selected fromO, N and S (provided there
are ngQO0- Gii) ¥ptS 4aubshtEnbdndipendently seldche framgloupwhier ein a ring car bon
atom may be 20Q oxi di%ed to Céto(ﬂ and/or a ring sulfur atom may be

oxi di sed t¥eEipgrogps Pipghareas Ollows 500t her enbodi ment is provided a

conpound Qg pca%%&mfo@-(é(@)ﬂw@,@ cArbdRYlic dcldehinht or EiSiseRas Hicdand INWERR’at el y
n 1

above wherei i.s optionally substituted by, -L2- as_ descrj bed
e At -G 2 DR R, NI (0) Ko BN o OV R Pt

when LI is { R P O 2! 211 i bk -
group as \/T/rl\??tse(%)zl%s g@%??ﬁegl{t t(zjih]d!l;\’%. am&ldébl%? &ievlfl F?ﬁgﬁéiﬁg@rhétéﬂggé&{‘t ha1
the déBi nicQ)akylosr B asdBst togetheravithythe nicrogeh a@n 4 which thyy aepaitachedi forman

0011 L i e e AR R0, MRl by AEP 1©
exanpl es, Hdlerdatonmsagly by S(PROxygen and nitrogen;
group b) R' is optionally substituted by 1 or 2 substituents independently selected from
halo(1-6C)alkyl, cyano, (1-6C)alkyl, hydroxy, (1-6C)alkoxy, benzyloxy, -SOn(1-6C)alkyl
20  and -O80,(1-6C)alkyl;
| group c) halo;
and when R! is substituted by two (1-6C)alkoxy groups, these may be joined together to
form a 5- or 6-membered ring fused to R';
n is (independently at each occurrence) 1 or 2;
25 mis (independently at each occurrence) 0, 1 or 2;
L' is a direct bond or is a linker selected from —O-, -OCHj-, -CH,0-, -S(Q)=, -S(0)CHa-,
" -CH,S(O)m- and -(CR'R?), 5-;
R? is selected from (3-6C)cycloalkyl, (5-12C)bicycloalkyl, phenyl, HET-2 and (2-6C)alkyl;
wherein R? is substituted by —-L*-R%;



O HN-NFe-L NN O - WD 2007/141517PCT/ G112007/ 002070 - 5-- In
this specification the term"al kyl" includes both straight and
branched chai n al kyl groups but references to individual _alkyl_ groups
such as " WQ&W“”“}%IE specific for the straight chain ve‘?%'i’%’ﬁ%%&?qmm
anal ogous convention applies to other generic terns. Unl ess otherw se
stated the term"al kyl" advantageously.jefers to chains with 1-10
carbon atons, 5 suitably from 1-6 carbon atons, preferably 1-4 carbon
at ons. In this specification the term"al koxy" nmeans an al kyl

group as defii Pagedp S5 19€S BRI b1t dR — AR 'RAY FS LR p-and — It 1S
to be understoo & hat optional substituents on any group nmay be .
attached tQHAGH Rivar (vdisrain for sashaglugmiLophs QR gmoundis diseaily aftpehed to R”);

speci fi ed,__i,ng} ydi ' -

thor eby quat LRy {didierteh Rk RTRoR BHhelp RSk 8) BBk
refers to hydroxgériTalkal au 1-20dikay(loX@)gkyl; provideddlen when §8ispHO(CRIR M-
Unl ess _spegi fLedsot herwi.se, the expression . hal oal kyl" refers to
ey G DU R e BB o8 ol PP GR A 0ut et it AR B 1-

i ncl udes penlrbH; groups where all hydrogen atons 15are replaced by
hal o such as fl uoro. It is to be understo&@lthat opt i onal

subst i t uerfeeh Bnisardependently selegicsdrom brren apdmatylavai | abl e at om as
appropri atg ;u E@lﬁ:ze?i RN By AHRE 8BS, (1-6€)alkoREda % alted SIrOREABBcid mimic or

provi ded that they are not 'thereby quatemsed. thin this
speci fi cathigmostostposite terns are used to descri be groups conprising

20 nore t e funct i |t C - 6C) Vi{.k-GC I h
Cerms 1Br o § g B RA PGt oG ChIds, ivdiRd R edorTiacby, et
under st ooctiby, yapealaretisisulfoad; i n the art for each conponent part.
Where optional;substituents. afe chosen from , 2 L agroups it
is to be ﬁ&#é?d%%??%ﬁ?tpw Sf‘?}e§{e§éc'f°|nh$¥d|r‘]?ﬁ‘?n1 @L‘HCS%@ agﬂ?f—g}ﬁﬂl&)ﬁ uent s
bei ng chosqgeh Rf RAvdePendeiitlyt dtkecidd frpekydroged agd AeMS;0r the substituents
bei ng chosen fromtwo or nore of the, specified groups, An anal ogous

convent i o lBpIis &3 ré-membared beteroary bringscontaining opZ ring heteroatoms o ps and

"1 or (3 QH@er?éﬁBénH% Bt RANPIn? 00 NSanll 'SQPRided there arSHO BLO! $187: ©-TB¥ndae
present at any suitable position on, for exanple, an al kyl group.

Ther ef or e, withidthexingsubst i t ut ed (1-6C) al kyl includes hydroxymet hyl, .

2o LY MO D A AR B BT

of (1-6C) aloktpiningnk; [2udl @ rimgthiaterqatcensipdepepdenfly beledteidpero By N, and -Soptopided

pentyl, i SBer? %Inetl}(}l 0-0, g\g gro(s)-yblo%&s? \]mytﬁ%e%% ,0\31469691% gZi%g carbon atom may be
20  oxidised to C(O) and/or a ring sulfur atom may be oxidised to S(O) or S(O),.

In another embodiment is provided a compound of formula (I), or a salt thereof, as
described imme;diately above wherein R is optionally substituted by —L*-R? as described
immediately above and herein.

It should be understood that when L' is not a direct bond, the right hand side of the

25  linking group as written is attached to R%.

It will be understood that the definition of R' substituted by two (1-6C)alkoxy

groups, joined together to form a 5- or 6-membered ring fused to R! is intended to define

structures such as those shown below (wherein, in these examples, R' is phenyl):
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- 6 - 122-di net hyl propyl and hexyl; exanples of (2-6C)alkyl i*nclude
ethyl, propyl, isopropyl, t-butyl, pentyl, iso-pentyl,

1-2-dineth Iprqﬁyl and hexyl; exanples of (1-3C)al koxy include

net hoxy, eYRIW /™K dpoxy and i sopropoxy; exanples of (1FPYEFERFR070
i ncl ude net hoxy, ethoxy, propoxy, isopropoxy and tert-butoxy;
exanmpl es of (1-6C)al koxy include 5 nmethpxy, ethoxy, propoxy,

I sopropoxy, tert-butoxy and pentoxy; exanples of

(1-2C) alkoxy(1-2C)al kyl include nethoxynethyl, ethoxynethyl and

met hoxyet hyl;  ex@gLeSfiOHiok Breioht%MyPainkMllcsBof SRIPYAd bradhb@ B Alkyl
cycl opentyl, cyclohexyl; exanples of (5-12C)bicycloal kyl include

nor bony!| , goepabutrgfercnpssdy indiyidual albylamenps speli as “arpyl rasmspecific for the straight
bi cycl o[ 5, 3,: a i . (bj ; npl es
of ‘bl o arBeiRkfisBE Sy AGE LIRS Blotherp Bl st Uitd

hal o( 1- 6Cheheloyike stated ttaerdratadkyl dipathgephsly wférs &sclaiisoritinke t hegdrbon atoms, -
fl uoroet hyl, | uor thyl, fluoropr | , fluorobutyl, dichloronethyl,
di fl uogoné?lrﬁ]?h H‘i@%ﬁ??%ﬁ%?%@?*ﬂfﬂ%@ﬁgy&? igrh?q 8B oet hyl as wel | as
per hal o( 1- 6C) alkifls spbdifiéasidh ek toed hitoRy L néhnsainlailyl g6 Bs @fined hereinbefore
trifluoronethyl, pentafluoroethyl, and heptafl uoropropyl; exanples of

hal o( 1- 2C}Jiakedte apgEygsaata.yor onet hyl , di f | uor onet hyl ,

15t ri fl uoronet - § : I

nycroxy( 1. 60 alty1° tekREaEbh i SR bRk %*"58‘*%%3&%&36"%%}%3/‘1%
1- hydr oxy etdilable aforh ydappxgmiatqunlandth&mmecﬁpmigm inpfudingdhetanpriteras provide
(1-60).al kgxygar bonyl . ( N;( 1- |.kyl car banoyl ) i ncl ude

(1- 4C§1gl k%ﬁ’ﬁ?’ﬁf%}ﬁt ths(eﬂec qgagtg)r?llaesf joxycar bonyl , et hoxycarbonyl,

pr opoxycar bony In thisspedificqion yieaetotheter@anan’t efdrs toutopropdmn atmys such as

exanpl es of -§( O_%[. é@lﬂ GCL](%LQI i ncl ude 20net hyl t hi o, ethylthio,
propyl t hi GXYEEoiHEEsA RIS r?éorﬁ-]tyl thio, methylsulfinyl, .
et hyl sul finyl, UMe3P¥esifich bit¥twisd, BRIRKPRYSI S Halcakly a8y alklyBatblipsyHich

met hyl sul fonyl, ethyl sul fonyl, propylsulfonyl, 1sopraopyl sul fonyl and
but yl sul f 6#yY at leashpds kalo wshtetsw@)ﬂ%srn@e?eélpﬁsymiq greyRrsgehere all hydrogen atoms

met hyl,suf Y] Sub Eofvdrgxy. propyl sul fonyl oxy;
i sopr(%?)yl gﬁlﬂfe@%ﬁdo yﬂaladnsg1 tert Jtyl sul f onyl oxy; 25As used herein, the

reference to céribtodyd understopd that optionalrsubstisileatssmenny sravpinaye aachepéo as
hcaden ¢ APLEGIRE o byt U o A Shlticd oD Horeucity |
groups i nekdvided-tnl Sy aS{ At ANrEBly Juate{RP 2NHC( 0) R13, - CH2S(0) 2R13,
O L e I e DTN e T
N-N, N26 " mdi tHag bb®Fun6tidifllity such as (1-6C)alkoxy(1-6C)alkyl. Such terms are to be
interpreted in accordance with the meaning which is understood by a person skilled in the
art fof each component part.
Where optional substituents are chosen from “0, 1, 2 or 3” groups it is to be
understood that this definifion includes all substituents being chosen from one of the
25  specified groups or the substituents being chosen from two or more of the specified groups.
An analogous convention applies to substituents chosen from “0, 1 or 2” groups and “1 or
2” and any other analogous groups.
Substituents may be present at any suitable position on, for example, an alkyl
group. Therefore, hydroxy substituted (1-6C)alkyl includes hydroxymethyl,
.30  1-hydroxyethyl, 2-hydroxyethyl and 3-hydroxypropyl.
Examples of (1-4C)alkyl include methyl, ethyl, propyl and isopropyl; examples of
(1-6C)alkyl include methyl, ethyl, propyl, isopropyl, t-butyl, pentyl, iso-pentyl,
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1-2-dimethylpropy! and hexyl; examples of (2-6C)alkyl include ethyl, propyl, isopropyl,
t-butyl, pentyl, iso-pentyl, 1-2-dimethylpropyl and hexyl; examples of (1-3C)alkoxy
include methoxy, ethoxy, propoxy and isopropoxy; examples of (1-4C)alkoxy include
methoxy, ethoxy, propoxy, isopropoxy and tert-butoxy; examples of (1-6C)alkoxy include
methoxy, ethoxy, propoxy, isopropoxy, tert-butoxy and pentoxy; examples of
(1-2C)alkoxy(1-2C)alkyl include methoxymethyl, ethoxymethyl and methoxyethyl;
examples of (3-6C)cycloalkyl cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl; examples
of (5-12C)bicycloalkyl include norbornyl, decalinyl (bicyclo[4,4,0]décyl (cis and trans),
bicyclo[5,3,0]decyl and hydrindany! (bicyclo[4,3,0]nonyl); examples of halo are chloro,
bromo, iodo and fluoro; examples of hale(1-6C)alkyl include halo(1-4C)alkyl such as
chloromethyl, fluoroethyl, fluoromethyl, fluoropropyl, fluorobutyl, dichloromethyl,
difluoromethyl, 1,2-difluoroethyl and 1,1-difluoroethyl as well as perhalo(1-6C)alkyl
(including pcrl{alo(l-4C)alkyl) such as trifluoromethyl, pentafluoroethyl, and
heptafluoropropyl; examples of halo(1-2C)alkyl include fluoromethyl, diftuoromethyl,
trifluoromethyl, fluoroethyl and pentafluoroethyl; examplés of hydroxy(1-6C)alkyl
include hydroxy(1-3C)alkyl such as hydroxy methyl, 1-hydroxyethyl, 2-hydroxyethyl and
3-hydroxypropyl; examples of (1-6C)alkoxycarbonyl (N-(1-6C)alkylcarbamoyl) include
(1-4C)alkoxycarbonyl such as methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
iso-propoxycarbonyl and tert-butoxycarbonyl; examples of -S(0)m(1-6C)alkyl include
methylthio, ethylthio, propylthio, isopropylthio and butylthio, methylsulfinyl, ethylsulfinyl,
propylsulfinyl, isopropylsulfinyl and butylsulfinyl, methylsulfonyl, ethylsulfonyl,
propylsulfonyl, isopropylsulfonyl and butylsulfonyl; examples of -OS8(0)2(1-6C)alkyl
include methylsufonyloxy, ethylsulfonyloxy, propylsulfonyloxy, isopropylsulfonyloxy and
tertbutylsulfonyloxy;

As used herein, the reference to carboxylic acid mimic or bioisostere includes groups
as defined in The Practice of Medicinal Chemistry, Wermuth C.G. Ed.: Academic Press:
New York, 1996, p203. Particular examples of such groups include —SOsH, S(O),NHR",
-S(0),NHC(O)R", -CH,S(O)R", -C(O)NHS(0);R", -C(O)NHOH, -C(O)NHCN,
-CH(CF»)OH, C(CF3),0H, -P(O)(OH); and groups of sub-formula (a)-(i’) below



(u) (v)(w {x) 5 wherein R13 is (1-6C) alkyl, aryl or heteroaryl;
and R27 is hydrogen or (1-4Calkyl. It will be understood that in the
above sub-fornulae (a) to (i'), keto-enol tautonerismmay be possible
and that tWe28{7H4i%¥fnulae (a) to (i') should be taken tﬁww&w
all tautomers thereof. In a further aspect of the invention, there is
provided a conpound of formula (1A), ors10a salt thereof, (IA)
wherein Rl is selected from phenyl, optionally substituted with 1 or
2 substituents independently selected from hal o, hal o(1-6C)al kyl,
cyano, (1-6C)alkyl, hydroxy, (1- 5 6C)al koxy, -S0.(1-6Qalkyl and
-0S02(1-6C)al kyl; p¢SRl, i s opti o substh dvmthti 2, 3, or 4
fluoro; RA and RB age /fach indep détly ﬂénor OI'R6|s
hydr ogen, fl uoro, 0 or metHyhy LA is N ect bo -

-0-; 10mis 0, 1 dr 2; RHs 0O or 1|:1 provi ded Hhat m nis 0, 1 or 2.
Ri For the avoidance of doubt it is to be understood that where in

this specification ag) (b) (c) (d)
I G {
_0 OH
;\J‘OH ﬂ s” NH HN” ONH
» L
(e) (f) (@) (h)
o
HO H, o HO
N 7=\
NH = A_(CH
HN\% ‘5 N/( o HN N
: R

() (n (s) ®



15 group is qualified by 'hereinbefore defined or 'defined

her ei nbefore' the said group enconpasses the first occurring and

br oadest as well as each and all of the party

definiti oﬁ? forﬂt ﬁqg group. It is to be underst oofﬁ%@o\%@rﬂgo
substituents contain two substituents on an al kyl chain, in which
both are |inked by a heteroatom (for exgaple two al koxy
substituents), 20 then these two substituents are not substituents on

t he sane carbon atom of the al kyl chain. Exanples of HET-1

i ncl ude oxazolyl, ggadi azolyl, HYridyl, 6|d|nyl nbdamdyl
pyrazinyl, pyridazin Spyrrolyl enyI fu th|a

i soxazol yl, pyrazolyl i sot hi gzol yi . Exanpl s of HET- Iude
oxazol yl, oxadlazoly ridyl, pywntdinyl, i azonN razinyl,
pyridazinyl, pyrrolyl, [thienyl, furly!, thlazol |soxazoi\3ngN
pyrazol yl, isothiazolyl, oxadi azol yl , thladlazolyl nmor pholii nyl

t hi onor phol i nyl, piperazinyl, plperﬁdlnyl 2- 0X |per|d|nyl
pyrrolidinyl, 2-oxopyrrolidinyl é r ahydr opyr anyl , dlhydrop§ranyl

t et rahydr ot hi enyl , Dnylcggonnnnophollﬂél dlazeplnyl and
azepinyl . WD 2007/ 1 PCT/ 2070 - Hxanpl es of
rings formed by NR2I itncl ude pyrralidinyl, plperldlnyv \

pi perazi nyl, norphgj4 t hi fino (a er si onNg het eof
wherein the sulfur h n oxi di g€ }#o S(0) or](S0)2). N | f
not stated el sewhere, suitable oplional substittents for alpartlcular
group are 5Sthose as stayed for simEar groups nein. (® conpound
of fornmula (1) may form stable aC|d or basic salts, and in such cases
adm nistration of a co und as a may be appropriate, and
pharmaceutical |y acceptab h%alts nay nade by venﬁ?onal met hods
such as those described f Ilgmnng N A S

phar maceuti cal | y-accept abl'&”sal ts i ncl é@*d addin Balts such as
10net hanesul f onat e, tosylade a-gl ycer phosphate fuhfﬂite

hydrochl oride, citrate, naleate, tartrate and (less preferably)

hydr obromi de. Al'so suitabl &are salts f#Ymed with phogghori c and
sul furic acid. In another aspect suitable lts are base salts such
as a group (1) (R®Pkali metalpjpsalt, a groﬁﬁg I'1),€al kahdne: eart h
metal) salt, an or Nc ami ne N for exanpl “f\riethyl amas,

nor phol i ne, N-net hgl pi eridinq% thylp| procagine, \ 15
di benzyl at ni ne, N, N"¢l be@Ryl et

- hydr oxyet hyt") da@i ne,

N- et hyl d-gl ucam ne|l and am no a |ds such as |lysine. There|may be
nore than one cation or anion depending on the nunber of charged
functions and the vafency of thgggations or arh®ns. (Mowever, to
facilitate isolation of the salt during preparation, salts which are
| ess sA uble in the chosen solvent may be preferred whet her

phar maceut 1 2] I n

e o o DR Ee oF SRR o of HetBiBheys Shi R Cior BroBbES kAT yfflbe
t her eof myldenstuoti iitat tnkbe pbwn @miefmnulac () &€ Onkata-gmol @mutbmdmm miyebe possible
fornul ae dr i fi ng of
the possi o1 B R et o T o B8 iR 1 Ao L BES 57 Bl thertOF

i nventi on encorfpadeetir aspyctiod tednemtion, filereriswioided adoitpotusd SfFomksAd (1K), or
activi%% and Iﬁ% 4% to be limted nmerely to any one tautoneric form
utili s¥d vit 2Hitheredfe for nul ae drawi ngs. Pro-drugs of conpounds of
formula (1) are also wthin the scope of the invention. Various forns
of prodrugs are known in the art. For exanpl es of such prodrug
derivatives, see:



30 a)Design of Prodrugs, edited by H Bundgaard, (Elsevier, 1985) and
Met hods in Enzynol ogy, Vol. zE, p. 309-396, edited by K Wdder, et
al. (Acad 1985); b) A Textbook of Drug Desi gn,

DeveI opne%%@i’]?%é']by | Crogsgaard-Larsen and H. Bundga&?gmoatom?m
5 "Design and Application of Prodrugs”, by H Bundgaard p. 113-191
(1991); c)H. Bundgaard, Advanced Drug £Fivery Reviews, 8, 1-38
(1992); 5d)H. Bundgaard, et al., Journal of Pharmaceutical Sciences,
77 285 (1988); and e)N Kakeya et at, Chem PharmBull, 32, 692

(1984). Exanpl es of glcigBprodrugs are in vivo cl eavabl e esters
of a compound of the inventi il An in v%evo cl eﬁvabl e ester of a
A pigy a RQX roup r exanple,

conpound of the inventi 5@ s
a pharmaceutical ly- acce% atle

O
oedtet [
or ani mal body to produce the parept~pe bl e\
phar maceuti cal | y-acceptabl e ester's'fior car oxy ncl h'd’eN( 1- 6C) al kyl
esters, for exanple nethyl or ethyl; (1-6C)al koxynethyl esters, for
exanpl e net hoxynet hyl; (1- 6C)al kanoyl oxti hyl esters, for exarrpl e
pi val oyl oxypeii gl is sﬁt&:ﬂalﬂoqy%heﬁﬁt %tﬁnal()ssubstltuted with [ or 2 slubstltuents

8C) cycl oal koxycar ony esters, for exa

oX
LYo sttt s o G SCom o2 ) SEMARI, rosy - { or
exanpl
( 1_'218:) E‘SI ko@%lg%" = (ﬁ.b(g (Rfé%l(f\%elé t(é#g‘ﬂ Pg,‘ballg(l,a rcﬁ) Fels optionally substituted with 1,

1- net hoxycaBberlﬂnmy)et hyI am nocar bonyl nmet hyl esters and nono- or

di - K | on for anpl e

N, N- d| met h%/l %[hlalin %SFT)C cf‘??ﬁtl %greg °F gt i(’et hyl ani nocar bonyl met hy|
esters; ar[dﬁlgﬁydrb@nf ﬂﬁmdcmdmaftme ?r boxy group in the 20 conpounds of
this inventjon. In vivo cleavable ester of a conpound of the

i nvention Ieo‘ﬁf’é’f“ﬁﬁﬁ’@“@ Har@IxP-group is, for exanple, a

phar mﬁﬁ”(}h?@é lysraccept abl e ester which is cleaved in the human or
ani mal y t0 produce the parent hydroxy group. Suitable

phar maceutn sl dry; accept abl e esters for hydroxy include (I-6C)al kanoyl
esters, faq I ers; and benzoyl esters wherein the
phenyl gr lf%‘%?r%{/% e su épi gltsied 25 with am nomet hyl or N substituted
nono- or di- (1- GC)aI kyI am nonet hyl ; for exanple

4- am nonet hyl benz ters t.h onet.hyl benzoyl
estors. S0 SRR S A S BT RO GRS 1,
certairs cofparisgsalifiedfbyrhattinbdfore definddaon’ daﬁydmmtdimheﬁdréyhssdtxsgrbtnplt ed
carbon and/or sulfu tonms, and coaecéiwegjmgl exi s%l ag

i sol ated |§HCOBPASHESA q@rsatchegaﬂ tionis welGheasanp AR

30 exhibit mdmémh&mfom@gﬁoﬁp be understood that the pr esent
invention enconpasses any racemc, optically-active, Lgol ynor phi ¢ _or

st er eoi somer i c Jf isterbe wideropd shat svhereesubsituenigicoptaing tyosubeisaisancan alkyl

Proper | SRS ABBL S| BB HR Lot Moty i

prepard ophcmﬁnbécy.watsubsnmehts ramno(t tsld:rstlwmm the siupte cabon atomed thcfalkyfh ¢hain, .

o form by, : th
pt 1 Cal 1y~ act | yBoGPt oI A HeRebPLphEsgD oMiReap Ry i, Afaighl O
enzymat i c ihfd@byl,i Phazily, Iignrldﬁziﬁylgfy@fotpﬁ,tthmﬂyl futylpthiazbiyh) isek o lyd qiyrazolyl

separation using a chiral stationary phase) and how to determ ne
ef fi cacy fo¥ 199882200 pi ti on

Examples of HET-2 include oxazolyl, oxadiazolyl, pyridyl, pyrimidinyl,

the human

25  imidazolyl, pyrazinyl, pyridazinyl, pyrrolyl, thienyl, furyl, thiazolyl, isoxazolyl, pyrazolyl,
isothiazolyl, oxadiazolyl, thiadiazolyl, morpholinyl, thiomorpholinyl, piperazinyl,
piperidinyl, 2-oxopiperidinyl, pyrrolidinyl, 2-oxopyrrolidinyl, tetrahydropyranyl,
dihydropyranyl, tetrahydrothienyl, azetidinyl, homomorpholinyl, diazepinyl and azepinyl.



50f DGAT1 activity by the standard tests descri bed hereinafter.

It is also to be understood that certain conpounds of the formula (1)
and salts thereof can exist in solvated as well as unsolvated forns
such as, fWP2%44p1E8 hydrated fornms. It is to be underBiTeRROPTHRET he
i nvention enconpasses all such solvated fornms which inhibit DGAT1
activity. 10As stated before, we have dijgcovered a range of conpounds
t hat have good DGATI inhibitory activity. They have good physi cal
and/ or pharmacoki netic properties in general. Parti cul ar aspects
of the inventi of GRS CPRAMRA'RP? | i indl t

t her eof , V\/nereioénkt gggsdgglg%ﬁoﬁrgnts Ri ?\o Jll?gﬁ%gr?ﬁgglg@rd’g%)ggfthiﬁ}t%luents
ment i oned piperazinplamerphslinaanddbiomefibabap (aad esrpibes bereof wherein phegplfuras
foll ow ng yal ues;. ' used where appropriate with any of the
definiti ongeegﬁéldés%dmg@@é@%écI osed hereinbefore or hereinafter):

I n one enbodi mefotaftatédesawhernuimbletohtieral aubstitperdsy/fod e gationipogrogisaro f
formul a (I?, I n an atlteéﬂative nbodi ment there are provided salts,
parti cul ar th9seRs sESIREII SRS ont abl e salts, of compounds of

fornula (1). | nARehpsdnder fQFREATYRAL forth BEBR asdider Basky/ialtetnd ir0sudk bes
particularly in-vivo cleavable esters, of conpounds of forpula (I).
In a furt hadmigissaiammadscomppiandas asalt By bs arorate, and phapmacepticatly

phar naceut %&:@%!al%ﬂé ARy de %%' tonvehtidHaPmethb@Ssueh aCRPRUE G Ded®Following.
formula (1). Reference herein to a conmpound of fornmula (I) should in

general be t akeSuitablegpbpimaceitisally-arcepiapo salld snchrle gfidfaddition salts sugh as
Particular val ues.of variable ar i A e
e ol Towom et BHED Ge¥sBidhicopling RS B ep iy et 2
ot her val ugstratégfd (isé pefsablhyanbimidd. aAlRs suitablerboslltsoningd deth iphesghoric
her ei nbefore, or. hereinafter. 1) R .is phenyl 302) Rl .is cycl ope .
or cycl ohe38A suifjrigeid.gingagther 3@%’3%?“1@1355616%%? P‘E?Fé%itsvﬁf‘?}hasla B'ﬂ%& {;[%ht

- 13 - 5) mBlal)isalt SURSY @Htﬁﬁal%%ﬁﬁﬂméﬁi)%ﬂ{,faﬂ@%mﬁ%hﬁﬁsﬁﬁ fér RBMBKANO,
(1-6C) al koxy, benzyl oxy, - SO2Me and chl oro ) RI._is substituted
with 2 al kiiejhyiamiae. imogeholige. omety Inipsgiding eV-ethyloipariding. posa%: i ned to R
7) R is s gt 1 3 filuoy b j bond 9)
[ 7S 15, YBph | Ee Aol dnflpthe) QP By Bk, Ak 2ome, )
or - CH2S( 03-glucamine and amino acids such as lysine. There may be more than one cation or anion

depending on the number of charged functions and the valency of the cations or anions.
However, to facilitate isolation of the salt during preparation, salts which are less
soluble in the chosen solvent may be preferred whether pharmaceutically-acceptable or
20  not.
Within the present invention it is to be understood that a compound of the formula
(I) or a salt thereof may exhibit the phenomenon of tautomerism and that the formulae
drawings within this specification can represent only one of the possible tautomeric forms.
It is to be understood that the invention encompasses any tautomeric form which inhibits
25 DGATI activity and is not to be limited merely to any one tautomeric form utilised within
the formulae drawings.
Pro-drugs of compounds of formula (I) are also within the scope of the invention.
Various forms of prodrugs are known in the art. For examples of such prodrug
derivatives, see:
30 a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in
Enzymology, Vol. 42, p. 309-396, edited by K. Widder, ef al. (Academic Press, 1985);
b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen



12) LI is -(CR7R8)1.2-, such as -CH2- 1013)L' is a direct bond or -O0-
14) R2 is (3-60C cycI oal kyl, for exanple cyclohexyl 15) R2 is
(5-12C) bi cycl oal k 16) R2 is phenyl 17) R2 is HET-2 1518) R2 is
(2-6C) al ky 020“““@7 L2 is a direct bond 20) L2 is- ( CRAKSYCBA07/42470) 5
is -0-(CRARS) 1- 2- 22) L2 is -CH2(CR4R5)1-2- 20 23) CRAR5 is CH2
24) CR412.5 is CHWe 25) CRAR3 is CMve2 26)-CRAR3 is CH2CH(OH) 27)
CRAR3 is CH2CH(CH2OH) 25 28) CR4R3 is CH2CH( CH20Me) 29) CRAR3 is
CH(OH) 30) CRAR5 is CH(Owe) 31) L2 is a direct bond or -CHz- 32)
123 is hydpgxy 3033) 12.3 is carboxy 34)123 is (1- 6C) aI koxycar bonyi

35) R3 is a carboxylic acid mmc or biojisostere -
H. Bundgaard, Chapter 5 “Design and Application of Prodrugs”, by H Bundgaard

p- 113-191 (1991);
¢) . H.Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992); -.
5 d) H. Bundgaard, et al., Journal of Pharmaceutical Sciences, 77, 285 (1988); and
€) N. Kakeya, et al., Chem Pharm Bull, 32, 692 (1984).
Examples of such prodrugs are in vivo cleavable esters of a compound of the

invention. An in vivo cleavable ester of a compound of the invention containing a
carboxy group is, for example, a pharmaceutically-acceptable ester which is cleaved in

10  the human or animal body to produce the parent acid. Suitable
pharmaceutically-acceptable esters for carboxy include (1-6C)alkyl esters, for example
methyl or ethyl; (1-6C)alkoxymethyl esters, for example methoxymethyl; (1-
6C)alkanoyloxymethyl esters, for example pivaloyloxymethyl; phthalidyl esters; (3-
8C)cycloalkoxycarbonyloxy(1-6C)alkyl esters, for example

15  l-cyclohexylcarbonyloxyethyl; 1,3-dioxolan-2-ylmethyl esters, forexample
5-methyl-1,3-dioxolan-2-ylmethyl; (1-6C)alkoxycarbonyloxyethyl esters, for example
1-methoxycarbonyloxyethyl; aminocarbonylmethy! esters and mono- or di- N-((1-
6C)alkyl) versions thereof, for example N,N-dimethylaminocarbonylmethy] esters and
N-ethylaminocarbonylmethyl esters; and may be formed at any carboxy group in the

20  compounds of this invention. An in vivo cleavable ester of a compound of the invention
containing a hydroxy group is, for example, a pharmaceutically-acceptable ester which
is cleaved in the human or animal body to produce the parent hydroxy group. Suitable
pharmaceutically acceptable esters for hydroxy include (1-6C)alkanoyl esters, for
example acetyl esters; and benzoyl esters wherein the phenyl group may be substituted

25  with aminomethyl or N- substituted mono- or di- (1-6C)alkyl aminomethyl, for
example 4-aminomethylbenzoyl esters and 4-N,N-dimethylaminomethylbenzoyl esters.

It will be appreciated by those skilled in the art that certain compounds of formula

(I) contain asymmetrically substituted carbon and/or sulfur atoms, and accordingly may -
exist in, and be isolated in, optically-active and racemic forms. Some compounds may

30  exhibit polymorphism. Itisto be understood that the'present'invention encompasses any
racemic, optically-active, polymorphic or stereoisomeric form, or mixtures thereof, which

form possesses properties useful in the inhibition of DGAT activity, it being well known



36) R3 is carboxy or (1-6C)alkoxycarbonyl 37) R6 is hydrogen or
fluoro 38) R6 is hydrogen In one aspect of the invention,

there is pgov conpound of forrmula (1) or a salt 5
wherein R %siogﬁfe‘j‘rllf}l’i substituted with 1 substituent se|‘éﬁ}§5§@?’8‘}ﬁ”°

cyano, (1-6C)al koxy, benzyloxy, - SO2Me and chloro, or substituted
with 1, 2 or 3 fluoro; LI is a direct bond or -0-; R2is

(3-6C) cycl oal kyl, for exanple cyclohexyl; 10 L2 is a direct bond or
-CH2-> R3 is carboxy or (1-6C)al koxycarbonyl; and R6 is hydrogen.

| n anot hermal&mechovm‘o prépard optieslyi-amive fdres éfor Sxaﬂfpfbl bd etolatico ol Paderafc
formula (I

sal ereof , as .desc ately above but
hherel o b by FespializaB CoiLRS 1Y SERPES o ARG B Tecrrits P sl
provi ded aommgyﬂsﬁegé b{,v‘éﬁi?ﬁha%c(résbhﬂbn %g%ﬁ’ét?anEf@ﬂﬁﬂBB; orébf} Mdg@@ﬂw n

either of the two aspects inme |ateli/ ove wherein R

subst i t ut egPaRpLian UEIng@sdirel stasionary shess] el lfomdmdwme eﬁ@h%yﬂomp iahibition
chl oro, Orof?}t?ﬁﬂ Ldffvﬁﬂ He%ﬁdm%t&sd%};&ib@&’hﬁﬁ i her parti cul ar
he 1 nve of th anp

conpounds 0 on are eac es each of 20 which
provi des a f ur tlhiealsp ttd@amddstdod&lmbeﬁaimcﬁommandmfetmﬁonnula (Ip addusadther
aspects

corrpouné:ls tgﬁre es%rgtgt A Pc\éle as wel?%? @n%# ogr%ﬁ%%ﬁﬁﬁ?n F’fﬂf%tﬁ‘h on

are any orforn. Itrmfoa:emfndérbteocﬂ tHat dehifignticd ens@thpassds b e solvated forms which
trans- 244[.245- E)(GZ 4, 5 tJ‘I f1 uorophenyfl am no] - 1, 3, 4- oxadi azol -2, 1] - 1H
benzoi mi dda¥bit W¥| ohexyl ] aceti ¢ aci d;

trans-j9A444245- H&tﬁeﬁe@dr@%@ﬂ%@%@i&éﬁ@raﬂ%é)bf‘&oﬂﬁ&ﬂidéﬂﬁ{ heAegbdd - 1H be

nzoi m dazol - | 1cycl ohexyl | acetic acid trans- 4424
[ 3- (benzyl %‘eﬂb H@Wiopa@qﬁwnb} Theyzhaxe sxadhasieal apd/gnphampaekinetiepraperties is-

Acycl ohexge%l geetic acid,
30[trans- g {5-[(4- cyanophenyf | am no] - 1, 3, 4- oxadi azol 2-yl1l}-1H benz

i m dazol - 5- yf [Pestichlahaspydts attbe |rwentmn¢0mps1se]_a3compound of formula (1), or a salt

thereof, wherein the substituents R' to R’ and other substituents mentioned above have

15  values defined hereinbefore, or any of the following values (which may be used where
appropriate with any of the definitions and embodiments disclosed hereinbefore or
hereinafter):

In one embodiment of the invention there are provided compounds of formula (I), .

in an alternative embodiment there are provided salts, particularly

20  pharmaceutically-acceptable salts, of compounds of formula (I). In a further embodiment,
there are provided pro-drugs, particularly in-vivo cleavable esters, of compounds of
formula (I). In a further embodiment, there are provided salts, particularly
pharmaceutically-acceptable salts of pro-drugs of compounds of formula (I). Reference
herein to a compound of formula (I) should in general be taken to apply also to compounds

25  of formula (I1A). _

Particular values of variable groups in compounds of formulae (I) are as follows.

Such values may be used where appropriate with any of the other values, definitions,
a'spects, claims or embodiments defined hereinbefore or hereinafter.
1) R' is phenyl

30 2)R'is cyclopentyl or cyclohexyl
3)R' is HET-1
4) R' is substituted with 1 substituent



trans- 244[ 245-[ ( 2- met hoxyphenyl ) am no] - 1, 3, 4- oxadi azol - 2-y1] - 1H benzo
i m dazol -5- vyilcycl ohexyl |l acetic acid,;

trans- 2444245-6 7, 10- di oxabi cycl o[ 4. 4. 0] deca-1, 3,5-trien- 3-¥I arnino)-1
, 3, 4- oxadi ¥23M7H413)1] - 1H benzoi mi dazol - 5-yl ] cycl ohexyl |EJEFFLOURYY 5
trans- 244[ 215-[ (4- chl or ophenyHam no] - 1, 3, 4- oxadi azol - 2-y1] - 1H benzoi m
i dazol -5- ylicyclohexyl]acetic acid; _13-

trans-2444245-[ ( 3-chl or ophenyl ) am no] - 1, 3, 4- oxadi azol-2-y11- 1H benzoi
m dazol -5- yl]cycl ohexyl]acetic acid;

trans- 244453&51&&,1%&{&5&%@@Isﬁ&ﬂwem%méamioﬂpdyaéqﬁl-/écganaﬁk'ymkylax% 1]-11

1- 10benzoi m dazol - 5-yl ] cycl ohexyl Jaceti c aci d;
t r ans- 244[SEuble[and chlotor ophenyHani no] - 1, 3, 4- oxadi azol - 2-y1] - 1H benzoi m

i dazol - 5- ] ! i ek ;s : 1
trans- 2. ﬁﬁ%ﬁ%ﬁ%‘é%ﬁ?ﬁ“&% Slslucnts joinedogethpr o fomasing fpsed OR)
- benzoi m daRoks substithtpd withdhzan3 flearet i ¢ aci d;

15ci s- 44| 10(2,.4, 5-trifluorophenyHam no] -1, 3, 4- oxadi azol - 2-y1]-3HDb
enzoi ni%daié?‘- Ls-a%e]cg?&?]jcycl ohexane- 1- car boxyl i ¢ aci d;

Ci s-4-1124%1) (4(3d-l uor ophenyHam no] - 1, 3, 4- oxadi azol - 2-y1] - 311- benzoim -
dazol -5- vy 158”1 Cﬁ:d ohexane- 1- car boxylic aci d;

t r ans- 44[ 2PEL] E20%Hs- er-CHedor ophenyeani no] - 1, 3, 4- oxadi azol - 2-y1] - 3H b

enzoi m daze} L5i's—, |1 'g(y}q%_gp fo)L-carboxylic acid; cis-4-
{ 4- Fl uor o- 245- (4- I7u r ophenyl ani noE -1,"3, 4- oxadi azol - 2- y1l] - 1H benzi m d
azol - 5-  yl13xL} sy@RRansshapokBl-i ¢ aci d; _
tr an;-lfj- { 4’3}:}4”1‘350 lr%étﬁiogéb{l(ﬁ_or ophenyl am no) -1, 3, 4 oxadi azol - 2-y1] - 1H
benzi ni"dazoéf -5- 'yl oxy}cycl ohexanecar boxyl i c aci d;
25ci s- 4[ [ 44] Rusn(®-62)&cloakyY fo-ekample epelapeghy Har ni no] - 1, 3, 4- oxadi azol -
2-y11-31- 1-.. henzoinjdazol - 5-yl ] oxy] cycl ohexane- 1- car boxyl i ¢ aci d;
trans- 44[ ﬁﬁ) uﬁﬁ(gilgg l‘fy(ck’aﬁ(yg trifl uorophenyl)amni no] -1, 3, 4- oxadi azol -
2-y1] - 3Hbg@yRF mphaFAl - 5- yl ] oxy] cycl ohexane- 1- car boxylic aci d;
trans-314[ 245;[ (4-f1 uorophenyHam no] - 1, 3, 4- oxadi azol - 2-y1] - 1H benzoi m
i 13PRY Js | ' id:
i dazol - 5- 13 yi ]Ié@ﬂé?ohexyl | oxypr opanoi ¢ acid; and
trans-13- 14RPRSA(4- tl)iggjflophenyl—lan‘i no] -1, 3, 4- oxadi azol - 2-y1] - 1H- benzoi m
i dazol -5- vy Lgycl ohéxyl ] oxyacetic acid. - 16 - | nt er mredi at es
1, 2, 3, 495 isgdirectt®ndg ~10, 11, 30, 31, 32 and other internediates
descri bed Bj. N a4g5al So wthin the scope of the present invention
and are tr%}g?%blﬁ_(e(ﬁ{ﬁ)ﬂﬁ ovi ded as separate i ndependent aspects of the
i nvent i on.215LPis sOeERRY),.2-
22) L?is -CH,(CR*R%),.o-
20 23)CR'R’is CH,
24) CR*R® is CHMe
25) CR*R’ is CMe;
26) CR*R’ is CH,CH(OH)
27) CR°R? is CH,CH(CH,OH)
25  28) CR'R’ is CH,CH(CH,OMEe)
29) CR*R® is CH(OH)
30) CR'R’ is CH(OMe)
31) L? is a direct bond or -CH,-
32) R? is hydroxy
30 33) R®is carboxy
34) R? is (1-6C)alkoxycarbonyl

35) R? is a carboxylic acid mimic or bioisostere



A conpound of formula (1) and its Salts nmay be prepared by any
process known to be applicable to the preparation of chemcally

rel ated COW?P%& -such processes, when used to prepare of
the formula ( Wﬁtl)arﬁa salt thereof, are provided as a fﬂﬁlﬁgﬁﬁﬁﬂwre
of the invention. 10ln a further aspect the present invention also
provi des that the conpounds of the forrida (1) and salts thereof, can
be prepared by a process a) to d) as follows (wherein all variabl es
are as hereinbefore defined for a conpound of formula (1) unless

ot herw se m)&’@k)arboxyor(1-6C)alkoaycartmay:ltion of a compound of fornula
(I') to for ot.,her co und of forrmula (I); 15b) cyclisation of a
conpound oﬁ)?{gfsnlﬁ’l é"g("E?)PHRﬁRLN H2H OROR? L1 RL (2) c)
when Li is3&)(kﬁig{ydr&geﬁll-l2-, by reaction of a conpound of forrmula (3),
or the equival ent hydroxy-nethyl conmpound, with a corHoound of formula
R2-L' - X, wher drAns@spegiod the inygntiem therg is piavirdpd grogmpound of formuly (Ther a sait
reacti o ofeRo€fRReyNd of formula (4) with a conpound of fornula
R2-L1- X2, "wherein X2 is for exanple a boronic acid, stanrtane or
a sul fi de, R1is phenyhsubistitated witridsubstifuext seleck@tin aysing, (i edQalkoxy, behzyloxy, -

NR S0;Me and chloro, or substituted with 1, 2 or 3 fluoro;
L' is a direct bond or —O-;
R? is (3-6C)cycloalkyl, for example cyclohexyl;
10  L?isadirect bond or -CH,-;
R’ is carboxy or (1-6C)alkoxycarbonyl; and
R® is hydrogen.
In another aspect of the invention, there is provided a compound of formula (I) or a
salt thereof, as described immediately above but wherein R is fluoro.

15 In other aspects of the invention, there are provided a compound of formula ([) or a
salt thereof, as described in either of the two aspects immediately above wherein R' is
phenyl substituted with 1 substitu-ent selected from cyano, benzyloxy and chloro, or
substituted with 1, 2 or 3 fluoro.

Further particular compounds of the invention are each of the Examples, each of

20  which provides a further independent aspect of the invention. In further aspects, the present
invention also comprises any two or more compounds of the Examples.

Particular compounds of the invention are any one or more of the foilowing, or
salts thereof®
trans-2-[4-[2-[5-[(2,4,5 -triﬂuorophcnyl)amiﬁo]-l ,3,4-oxadiazol-2-yl]-1H-benzoimidazol-5-

25  ylleyclohexyljacetic acid,; .
trans-2-[4-[2-[5-[(3,4-difluorophenyl)amino]-1,3,4-oxadiazol-2-y1]-1 H-benzoimidazol-5-
yl]eyclohexyl]acetic acid;
{trans-4-[2-(5-{[3-(benzyloxy)pheny!Jamino}-1,3,4-oxadiazol-2-y!)- 1 H-benzimidazol-5-
yl]lcyclohexyl}acetic acid;

30  [trans-4-(2-{5-[(4-cyanophenyl)amino]-1,3,4-oxadiazol-2-yl}-1 H-benzimidazol-5-
yleyclohexyl]acetic acid;



NN-N (4) and thereafter if necessary or desirable: i) renoving any
protecting groups; and/or 5ii) formng a salt thereof Process a)

Exanpl es of conversions of a conmpound of formula (1) into anoth
conmpound otV OR8N 7 (1), well known to those skilled |nP?T{§Bé"r°F’"°2°7“

i ncl ude functional group interconversions such as hydrolysis (in
particul ar ester hydrolysis), oxidationsr reduction 10(such as the
reduction of an acid to an alcohol), and/or further functionalisation
by standard reactions such as am de or netal -catal ysed coupling, or

nucl eophi lyjags-gi[44p3-ps-RORMthd*S ?Qﬂﬁmo]’[ Q@esadiayol-2-yl]-1H-benzoimidazol-5-
Cyclisation of the conmpound of formula (2) may be carried out by
t r eat ment YWY%O@S%CHUW%‘F exanpl e acetlc aci d. The conpound of

formula (2),,48. 4-?,?3- JIBOR)- &sz{)b?r%’éﬁ;pi 201defa- 3! QHP:Q'.? ho)t 08 Alxadibzo)-2f o

exanpl e using d| am car lat1 nu car bonl as hydr ogenat i on
catal ysts yllwbmnﬁdﬂoﬂ-SQﬂcﬂclﬂExﬂ]mth &jid; 20Under sone conditi on,

00t SO Bl 1S 5 SRRk liN] 08 o005, 9,808, SO RS o1
i n Schene yllchabewyl]ackid 2887/ 141517PCT/ GB2007/ 002070 - 18 -

. trans-2-[4-[2-[5-[(3-chlorophenyl)amino]-1,3,4-oxadiazol-2-y1]- 1 H-benzoimidazol-5-
yl]cyclohexyl]acetic acid;
trans-2-[4-[2-[5-[(4-methylsulfonylphenyl)amino]-1,3,4-oxadiazol-2-yi]-1H-

10  benzoimidazol-5-yl]cyclohexyl]acetic acid; -
trans-2-[4-[2-[5-[(4-fluorophenyl)amino]-1,3,4-oxadiazol-2-yl]-1H-benzoimidazol-5-
yllcyclohexyllacetic acid;
trans-2-[4-[2-{5-[(3,4,5-trifluorophenyl)amino)-1,3,4-oxadiazol-2-yl]-1H-benzoimidazol-5-
yl]cyclohexyllacetic acid;

15 cis-4-[[2-[5-[(2,4,5-triflucrophenyl)amino]-1,3,4-oxadiazol-2-yl]-3H-benzoimidazol-5-
yl]oxy]cyclohexane-1-carboxylic acid;
cis-4-[{2-[5-[{4-fluorophenyl)amino]-1,3,4- oxad1azol-2-yl] -3H-benzoimidazol-5-
yl]oxy]cyclohexane-1-carboxylic acid; '
trans-4-[[2-[5-[(2,4,5-triflucrophenyl)amino]-1,3,4-oxadiazol-2-y!]-3H-benzoimidazol-5-

20  ylJoxy]cyclohexane-1-carboxylic acid;
cis-4-{4-Fluoro-2-[5-(4-fluorophenylamino)-1,3,4-oxadiazol-2-yl]-1H-benzimidazol-5-
yloxy }cyclohexanecarboxylic acid; ‘
trans-4-{4-Fluoro-2-[5-(4-fluorophenylamino)-1,3,4-oxadiazol-2-yl]-1H-benzimidazol-5-
yloxy}cyclohexanecarboxylic acid;

25  cis-4-[[4-fluoro-2-[5-[(2,4,5-trifluorophenyl)amino]-1,3,4-oxadiazol-2-yl]-3H-
benzoimidazol-5-yl]oxy]cyclohexane-1-carboxylic acid;
trans-4-[[4-fluoro-2-[5-[(2,4,5-trifluorophenyl)amino]-1,3,4-oxadiazol-2-yl]-3H-
benzoimidazol-5-yl]oxy]cyclohexane-1-carboxylic acid;
trans-3-[4-[2-[5-[(4-fluorophenyl)amino]-1,3,4-oxadiazol-2-yi}-1H-benzoimidazol-5-

30 yl]cyclohexyl]oxypropénoic acid; and
trans-2-{4-[2-[5-[(4-fluorophenyl)aminc]-1,3,4-oxadiazol-2-y1]-1H-benzoimidazol-5-
yl]cyclohexyl]oxyacetic acid.



NHACO2H, Pd/C form c acid, 150C Schene!~5A conpound of formula (5)
may be nmade by cyclisation of a hydrazine derivative as iIIustrated
in Schene 2 bel ow. WD 2007/ 141517PCT/ GB2007/ 002070 -

val ues of -WOX7¥iHér than that shown in Schene 2, anal B%HG?Z“QWP‘H@W

i nternmedi ates may be nmade as illustrated in Schenes 3 to 5 (where P
IS a suitable protecting group). Ra (2)¢Scheme 4 10Schenme 5 [acac-
= acetyl acetone] In one particul ar enbodi nent of Scheme 5 R6 is
fluoro. Conpounds of fornula (5) may al so be made by coupling a

conpound of f onginidiatds W3] 485 mofmwnrb i, J0pB MBRaANd éiher BFmEKRABP| €
using a paIIadlun1cataIyst such a

15t ris(di tsesszippd h@w@a&qlwwmnﬁm SICQEFI of peyresgRtinyeniion ppd &e thezghy epchyand
such as xaptRiQSs RN RIEhen8af bifRB of the invention.

5  Process
A compound of formula (I) and its salts may be prepared by any process known to
be applicable to the preparation of chemically related compounds. Such processes, when
used to prepare a compound of the formula (I), or a salt thereof, are provided as a further
feature of the invention.

10 In a further aspect the present invention also prow}ides that the compounds of the
formula (I) and salts thereof, can be prepared by a process a) to d) as follows (wherein all
variables are as hereinbefore defined for a cbmpound of formula (I} unless otherwise
stated):

a) reaction of a compound of formula (I) to form another compound of formula (I};

15 b) cyclisation of a compound of formula (2);

NH NN H
1 A
I 0 k'
1
<L RG

)
¢) when L' is —O- or —O-CH,-, by reaction of a compound of formula (3), or the

equivalent hydroxy-methyl compound, with a compound of formula R%L'-X!, wherein X!

20 isasuitable leaving group;
H

Napm 1
N O R
\>_<\ IN
HO” ; N N~
g H
R

3) .
d) by reaction of a compound of formula (4) with a compound of formula R*L'-X?,

wherein X is for example a boronic acid, stannane or a sulfide, L' is a direct bond and X is

25  suitably halo;



WO 2007/ 141517PCT/ GB2007/ 002070 - 20 - (6)(7) Compounds of fornula
(5) may al so be nade by coupling a conmpound of formula (8) with a
salt of fo I (wherein Mis a suitable netal coun i ar
exanpl e so@gutﬁ@“(“%? 5 exanpl e using an appropriate cou%“?f"hﬁpﬂow%mm
reaction, such as a ‘carbodiimde coupling reaction perfornmed with
EDAC, optionally in the presence of DMAP7-in a suitable solvent such
as DCM chloroformor DVF at roomtenperature. NO2 10Conmpounds of
formula (6) may be nade, for exanple, fromthe conpounds bel ow using
netal catalysed coupling reactigms for exanpl & using palladi um or

Mt sunobu or al kyl ation reacti onxxyd LK th@pllaé'naf. Bot h conpounds can
be synthesised as described in Yhefn lSoc. 1952, 74, 1574. N2
Br HO 15Conpounds of fornula (8 gy ~Ne mayfe] for exanple, fromthe
conpounds bel ow usi ng netal catal ysedHcoupI ing reactions for exanple
usi ng pal | adi um catal ysis or M tsunobu,gonditions (as shown in Schene
5) or alkylation reactions with the phéﬁol. 20Conpounds of formul a
(7) and (Yndnkeredfier ifmdeestuyy andesipdbtsi s or al kal i ne hydrol ysis of ester
(10) as prepared using a ublish_edd)orocedure (J. Het. Chem 1977, 14,
1385- 1388)1) ramqvis E’(“i@?m?ﬁi EBEPURRFBBY cyclisation of a conpound of
formul & (Lb)fokNhgh Salt thereof.

Process a)

Examples of conversions of a compound of formula () into another compound of

Formula (I), well known to those skilled in the art, include functional group
interconversions such as hydrolysis (in particular ester hydrolysis), oxidation or reduction
10 (such as the reduction of an acid to an alcohol), and/or further functionalisation by standard
| reactions such as amide 'or metal-catalysed coupling, or nucleophilic displacement
reactions.
Process b)
Cyclisation of the compound of formula (2) may be carried out by treatment with
15  acid, for example acetic acid.
The compound of formula (2) may be made by reduction of a compound of formula

(5) for example using palladium/carbon or platinum/carbon as hydrogenation catalysts.

NO N-N 4
Ay
0 a1 _
o)
Rg_--]_1 RB

)
20 Under some conditions, reduction of the nitro group to give the amino group and
cyclisation to give the benzimidazole ring may happen in one step, as illustrated in Scheme

1 below:



- 21 - Xis O0or S), whichitself may be nade by reaction of an

i so(thiocyanate) R1- NCX (where Xis O or S) with a suitable
hydrazi de jnt iate. 01 NNN Et02C,RLEt0 O NI (10)(

| so(thio) c*y"g’ﬁg@ggjﬂ?- NCX (where X is O or S) are comme ?’SP?"W"’””’
avai lable or may 5 be nmade by reaction of the aniline RI-NH2 with for
exanpl e (thio)phosgene or a (thio)phosgehe equivalent foll owed by a
sui tabl e base (such as triethylamne). An alternative nethod for

maki ng conpounds of fornmula (8a) is illustrated below. . Process c).
10Conpounds of fornula (3) may be reacted with compoynd®,of ferNul g
R2-1.2-X1 under a Rariety of comditions depending off\He r{éﬁ%};ﬂf\e\ Noot

Xl. For exanple if i sNH add AN Rl s -0+ PaRdHR2 i s no ondf i cothenR
wel | - known condi ti ui\)’a%l g‘Nf or the #tsunobu reac, n&y be
used, for exanphe. N I M NSunobu NN, iNASOHR NN |, L

NH,CO,H, PdfC
formic acid, 150°C

Scheme 1

5 A compound of formula (5) may be made by cyclisation of a hydrazine derivative

as illustrated in Scheme 2 below:

MeO,C MeO,C
\--~--O—@—OSOZCF3 - . \.--.-Q——Q—-NH,

1. CICOCO,Me
2, nitration
NO, 5 NO,
n N—NH. H OMe
MeOLC O;-@' H : MeO,C, NH
o © ' d o
NO,
o NN N
MeOIC\ T “R'
- d o X
‘ l X=0orS

NO.

2
N—-
Ho of N,R‘
Meozc\"m 0 H
8]

Scheme 2



O R6H 15 Alternatively, if Xi is a leaving group such as hal o and at
| east either R2 is not aromatic (for exanple R2 is alkyl) or LI is
-0C112-, tHeossmaadikyl ati on reacti on can be used. PCT/GRIROYRI D
of formla (3) may be nmade by an anal ogous nethod to that shown in
Schenme 6 below, with a protected oxygen substituent (for exanple
benzyl oxy) instead of 20 bromne in thel®3tarting material. Process d)
Process d) may be carried out for exanple by pal | adi um cat al ysed
cross coupling reaction whén X2 is suitably a, boronic

acid using tet ar wlpgsat gﬁ Pﬁ‘ﬁ’b@ﬁ‘h¥hﬁ%§h<’ﬁal"ll Sehemeoralopubamifée such
as pot assi H{é}rﬁfﬂém e(éa{?e%mh{sﬁaea iPSbhe ks ?gﬁﬁ HERNE jsUsSdufteble

25tri s(di benzyl i denedcet one) di pal | adi un{0) an I phenyl ar si ne
(Stille reaactectmg)graup)a suitable WO 2007/ 141517PCT/ G112007/ 002070 -

22 - group such as sul fide using netal ypat al ysed conditions such as

t he pal | adi um cat sed conditiong d&cribed in J. Am 2 NHPSOC.
2006, 128, 2 tdupliats quba (4) may be mad illustrated
in Schene 6: Metad coO g b5Schéne_6 Altef g &l y conpounds
of this tyfe can be nade g1 in Sch 7;
Vi ﬁo wﬁ(\o
0
5 ’ Scheme 3

IOH Rh(acac)(C,H,),
R -BINAP
OH

R = for example Br or H

Ra
CO_H
HZN I | Rb

Scheme 4
o Ra. H
P b . /@:N\R Mitsunobu ||
OH HO NO, o /E I
R=H ’
7%‘0
: o
10 Scheme 5

[acac = acetylacetone]
In one particular embodiment of Scheme 5 RS is fluoro.
Compounds of formula (5) may also be made by coupling a compound of formula
(6) with a compound of formula (7), for example using a palladium catalyst such as
15  tris(dibenzylideneacetone)dipalladium(0) and the appropriate ligand such as xantphos

(Buchwald reaction).



WO 2007/ 141517PCT/ GB2007/ 002070 - 23 - It will be appreciated
that during the above reactions, certain groups may need protecting,
for exanpl f the benzim dazole ring, if presen

|l i nked to ?ﬁgﬂﬁgg%?gzole ring, or precursor thereof. Itﬁapﬁpﬂggﬁnmm
appreciated that certain of the various ring substituents in the
conpounds 5 of the present invention, #20-exanple 12.6, may be

i ntroduced by standard aromatic substitution reactions or generated
by conventional functional group nodifications either prior to or

i mmedi ately following the prd®sses nentioned above, and as such are
included in the process aspeat oOfr the inventiongy-duch reactions may
convert one conpound of the] mula (1) ing an H&rﬁtonpound of the
formula (). Such reactionsXard nodificati 0 bnclgpe; for
exanpl e, introduction oR%aLsubstrtuent by nmeagls of an aromatic
substitution reaction, reduction of substituents, alkylation of
substituents and oxidatubh of substituents The reagégmts and reaction

conditions.for s in the che

bar't | cul arCOTRBICE BRf GHEES aobs SRt b FOR PR AT BHE oh LGl kit
i ntroduct IaDs’ath)ff fadmilat (PP(veHeEdip MiS h@ﬁtdbfbﬂﬁaﬂtdbaﬁt@ﬂorﬂ |ft§rr cxBmple is6diuaf) For
i ntroduction of an acyl group using, for 15 exanp an acyl halide

and Lew s S@mgle(usigan aRPrapriAe antahrg repgtionotichiay a errrb%drmrrrlr eayplinggeagtion

condi t i ONSperfRRed i eﬁwe:t bﬁ‘tﬁbxﬁﬁy ﬁﬂh@ﬁ&yéncesmqﬁ bR ki¥dnt Q@Jﬁ e
and Lewi s acid (such l'um ni'um trichloride) er Friedel
condi ti onsDC%Gm@W@merME@t foom terfipesathegl ogen gr oup Particul ar

exanpl es of nodifications |n@éude the reduction of a nitro group to
an am no group by for exanpl %ﬁtarytrc hydrogenatro_ﬂgirh a ni ckel

catal yst or 20 treatnment w ¥Toh in the presence offhydrochl oric
acid with heating; oxidati @y alkylthio to alk 1or

al kanesul f onyl . I% ;_1\0t connercrally avai Mibl e n&essary
starting materials for "the procedures such as thosé’descrrbed above
may be made by procedures whrcq re sel ected fronrstanq?;d organic
chem cal techni ques, techniques ich are anal ogous to e synthesis
of 25kifown, st r(lmtpoma:lsqu fermild (&) mey bpmiadsg $or exaraplej ﬁrmnshe\/dohrpbumiseelow
descrrbedlpri Jystr 41 rhthe QFfe%pncesl iven g hnrques
whi ch ar e el SR PGS T PP S SRR Bror R RB o
proc gd ur e&lldeﬁmh lrd%dcgthsmmhKhe phaah le:ﬂl(lj c&h@dh&%mrbel sgnthedided ﬁi ders?ﬁlﬁlﬁ@d
to Advanc ni c --pth Edition, by Jerry March an

M chael ﬁ'?ﬁﬁ‘gg $°§hg§32b%\]13ﬂ Wley & Sons 2001, for general

gui dance on reaction condrtrons anﬁoreagents 3Qbf will be

appreci ated that sone internedi at eg t% conpoundg_of gt he formul a (I)
are al so novel and these are proyl ded as separp |ndependent aspects
of the invention. In - 24 - parflicyl ar, certa ¢onpounds of
formulae (2), (3), (4) and/or (15) are each Tﬁovrded as i ndependent
aspect; of the so_be appreci ated t

Sone o Che 1 eSSTPBRdER formu by B inso b BB R BeTo B pleR belhe
to prot ectusmgyness nsmbrsecbcogphxugasaatmnmﬁnmnqﬂisusﬂmlladlstnaiamgsrs\mer e

S5protecti IS hece or, desir to those.s

She ot dlisypeEGRATRn s SEhre Jiok oV s rchem st Rtettal
protecting groups nay be used in agcordance wi tNo,standard practice
(for illustration see T.W G eene, ective G oupg in Organi c
Synt hesis, John Wl ey and Sons, { . *Protec Y gr bups may be
renoved by any conveni ent nethoo descri bed the 10 literature or
known to the skilled chenist a¥ appropriat 8% or the renoval of the ‘
protecting group in question, such nmethods being chosen so as to
effect renoval of the protecting group with mninmum disturbance of
gr oup<0el sewheC@nippouidsef fahebti(7eand (9) may be made by aminolysis or alkaline

hydrolysis of ester (10) as prepared using a published procedure (J, Het. Chem. 1977, 14,
1385-1388). Ester (10) may be made by cyclisation of a compound of formula (11) (where



Thus, if reactants include, for exanple, groups such as am no,
carboxy or hydroxy it may be desirable to protect the group in sone
of the reagigBosi@Ati oned herein. 15Exanpl es of a suit abtreB2007/002070
protecting group for a hydroxy group is, for exanple, an acyl group,
for exanple an al kanoyl group such as acityl, an aroyl group, for
exanpl e benzoyl, a silyl group such as~ ¢ Fmethylsilyl or an

aryl met hyl group, for exanple benzyl. The deprotection conditions for

t he above protecting.groups Wi ll necessarily vary with t hqj,ce, of
pr ot ect | ngk&OapSH TS 1SHb ek PR AsHE Y HACSRNA 2 ROLBICEUEAeAR -HCK (et
al kanoyl ox j@® 028) #itRY suithbRURdABMe RRemiR¥ed, for exanple, by
hydrolysis with a suitable base such as an al kali netal hydroxide,
for exanple lithium §rysodi um hydroxide. Al tgfnatigely a silyl group
such as trinet isbg+{ lor SEM nay bé&to N gll’exarrpl e, by
fluoride or by aqueod a#id;‘or an aryljmet I\ﬁ? up such as a benzyl
group may be renoved, for exanple, by HWydrogen&tion in the presence
of a catal yst such agopal | adi um on-car bon(1125A suitabl e protecting
group for an amino group is, for exan%:e, an acyl group, for exanple

an al kanoyl gr desthiqjeyanates RCAGX (whate Xl ik By S) atssapmegeiallpavaiighie or may
exanpl & a : C I t nyl
group,%anl%$%¥%g%ﬁ%§§@§§1%%§PH§%%U§?Q$@%fgﬁghp %(g§#§§#%§$%§%bonyl,
or an ar oythigjpbesgsnefagniveleaniollewdbbyz oslitablE besed sywhas aatthydamioendi t i ons

30 protecting PO rRCECR ot iR ogias e gty bad GENJGReRY

al kanoyl or al koxycar bonyljgjaup or an aroyl be renoved for
exanpl e, by hydrol gsi s, Wi tije@,sgHbabl e base al kali meta

hydroxi de, for exanp | thi-um-or—sedi URD o de A ernatively -
25 - an acyl grobg, s =§m%r§@gﬂ&giﬂparbonyl grolip may be renoved,
for exanple, by tr&atnent witth a suitable acid as hydrochl oric,

sul furic giRhosphoric acid or trifluoroacetic acid and an
aryl met hoxycarbonyl group such as a benzyl oxycarbonyl group mgy be

removed for eCommoundsiof foryantads may e reacied with compeurngds of fmohlags-L'-X'

pal | adi um on- , t i Wi j L 1
Dor on 1 11 SPEEE 1o or St do IR % P oF 1788y BELfb1e O THBTRME,
for a pri nmrQ- mdiRids gptargmatis thenovel krampl cenditiomssutiable fdr tigr Mitpunabi ¢ h
may be rem)v§d b tbr eat nFnt w th an al kyl am ne, for exanple
dinethylad?ﬁ:S?Béyl5H$ﬁe(5Fm?mH?droxyethylanine, or with hydrazine. A
suitabl e protecting groupHfor a carboxy group is, for exanple, anH

esterifying 10xgap, * NéRban a mritdyl or t hyt Sgroup W “R!
may be renoveg oy eRanpl e+ r olyshs R bagie\s § sodi um
hydr oxi de, H&t For tbxanfie a t-b @ oup whi ch~ma b\ edbved! for

exanple, by treRiment with an acid, for exanple an orgaRic acid such
as triifsl uor oacetlieenatiosly,if & isfaleavdupgplyesiehhehady hndatderst sithiecR? wayt be
renoved, for ex | e, Rydr ogenat,i.on er ,a catal yst such as

ol | ad S B AR ALY A€ oOE e Bn B R u R RS BY oup.
The protegiskdig groups may be renoved at any convenient stage in the

synt hesi s using conventional techniques well known in the chem cal
art, or they npsundsab fermulp (3) mgy Be madeby aanalagews metbed by thetshewy g

The skill i ' ' :

ot or mt | ou e B W R o B it 2o A B o ntend of
and acfonpaeminagn the atepingsnatérialei n and al so the exanples herein, to
obtai n necgssary, starting materials, and products. The renova
of any pr§£%%¥¥¥b groups and the formation of a

( phar macetrbéead dymackadattddl @) foz @kimpsle By pallddivm ¢ty ®lictdss eduplifig reactions,
er nor e,

ordi nary organic chem st usjng standard techniques. Furth [
details orfor ﬁ@ntpifeyée%%éﬁssuﬁ%lgy p BeenisAgidi ugieg t%@iﬁztﬂah%&ﬁembme)

palladium(0) and a base such as potassium carbonate (Suzuki reaction) or a stannane using

25  tris(dibenzylideneacetone)dipalladium(0) and triphenylarsine (Stille reaction) or a suitable



When arr optically active formof a conpound of the invention is
required, it may be obtained by carrying out one of the above
procedures usin optically active starting material (forned, for
exanpl e, ‘%@Wﬁﬂﬁ??lc i nduction of a suitable reactionfSYep07YRIy
resolution of a racem c formof the conpound or intermediate using a
standard procedure, 30 or by chronat ogrgphi c separation of

di ast ereoi soners (when produced). Enzymatic techniques nay al so be
useful for the preparation of optically active conpounds and/ or

i nt er nedi 36 such awlm{nﬁﬂéﬂ%mm&?ﬁMK Qs the p8lladium catalysed

Simlarly,” when a pure regioisoner of a cogé)ound of the invention is

required, dondifipgs dgacrifisd dn héanfsheraPpgi2A0.dds. 248@ of the above
procedures usi or by
resol uti on of a%r%ﬂjxtgﬁésg)fo uﬁd@?m%?ggggan%%sﬂg%&a%%tlggg&g} ates usi ng a
standard proe%dure 5Acc di ng Uﬁ a further aspect dof the i nvention
there is ﬂﬁ-» de euPi np05|nhgpﬁﬁmPr S A
conpound of Ia (I-)—a-nd-(l Z $G:ned—here c'& /0
phar maceut i call yMigcept™Bile salt heHeof, Wﬁ"éﬁ%OC|at|onHmnﬁﬁ*a
pharmaceutical | y-accept abl e excipient or carrier. The conpositions of
the invention nmay be in a formsuitable for oral use (fpr M@ Bxanpl e
as tablets, |ozenges, hagd or soft capsul es, aqueous orréﬁﬂy

suspensi ons, enul siong i spgrsipl e powders or gragules syrups or
elixirs), for topical u Oy—€X |l e as creamsg OLQt gt gel's, or
aqueous orf oily solutio NSU ﬁ#bns) Lo adm t@ap(on by

i nhal ation (for exanple as aHflgpIde|V|ded powder aN | i auHnd,
aerosol), for admnistration py insufflation (for exanple as a finely
di vi ded powder) or forypaL ral adm nistration 15(for exanple as a
sterile aqueous or oily solutjon for intravenous, subcutaneous,
intramuscul ar or intranu cula dosing or as a suppository for recta
dosi ng) . Theco N\nsNeﬁ the invention may be obtai ned by
conventional procedures C ﬂént@onal phar maceuti cal excipients,
wel | known in the art. Thus, Hconposﬁtlons i ntended for oral use may
contain, for exanple, one or nore colourlng, sweet eni ng, 20

fl avourd ng and/ or preservative agentScheBgiét abl e pharnmaceutically
accept abl XCI nt s for ablet faqrmil I or exanpl e,
inert dil u‘é’ﬁ Vel?hcoglgo?na togéhe é%a u%%aéir@%%%{z;)#énﬁ Sgﬁem uﬁim phosphat e
or calciun1ca7bonate ;Erulat| ¢ and d|S|ntegrat|ngaagents such as
corn starch alNge i ¢ br-.\--Nagent§1§H&m & gh; 2

| ubricating ts su m\};r@%rart-e_s.tear 5>“ng

talc; preserv. |wazagen¥§ﬁsuch asZetfyl or ipN@BYyl p-h deryH@hzoate
and antl-OX|dants such as ascorbic acid. Tablet formul ati ons may be
uncoated or coated either to nodi fy their disintegrati ohmengHdihe
subsequent absorption of the active ingredient within the
gastrointestinal tractgor to inprove their stablllty and/ or

appear ance, in e|th usighg convemkd Qikkg CH ggery s and
procedures wel | KRt \Eﬁi¥gﬁka(t. 30Composttion @jtig; se may be
in the formof hard ge capsel es in mhlch the eedlent

is mxed with an inert sofi'd di luent, for exanple, calcvun1carbonate,
- 27 - cal cium phosphate pr kaolin, or as soft gelatin capsules in

whi ch the active ingredi is mixed with water or an oil such as
peanut oil, liquid paraffiy, or olive oil. Aqueous suspensi ons
general ly contaln the Ctive ingredient in finely powdered form
together with oneRo#’ 1sp llng agents, such as sodi um
~R1
nooOoN

Scheme 7



5car boxynet hyl cel | ul ose, nethyl cel | ul ose,

hydr oxypr opyl net hyl cel | ul ose, sodi um al gi nate, polyvinyl-pyrrolidone,
gum t ragacant __gum acaci a; dispersing or wetting agents_such as

| ecithin o%czg?{’g@ﬂ%lgti on products of an al kyl ene oxi de EﬁTlﬁB?oﬂ"PVm"
acids (for exanple pol yoxethyl ene stearate), or condensation products
of ethylene oxide with long chain alipbhggic alcohols, for exanple
hept adecaet hyl eneoxycet anol, or condensati on products of 10 ethyl ene
oxide with partial esters derived fromfatty acids and a hexitol such
as pol yoxyet hyliewsl aibpietiated M dofigothe abdve réRficia] sl oo ffsatktyaiesd of

et hyl ene oxide with I on hain aliphatic alcohols, for exa e

hept adec adePGFageS% jEamm %fbrs ,N%Pfa thg ﬁa&%ﬁﬁ%nw loesent, gt thsi%lﬂéﬁé to
oxi de mﬁthhpﬁﬁﬁhggh@ﬁ?qﬁ$ngggbyﬁgmgfon1fatty aci ds and a hexitol such
as pol yoxyet hyl ene sofbitol nonool eate, or condensation products of

et hyl ene oxi de lwvilltberpprseiated thas sertaimolitbe varius Fing mibisients acthe somprinds
hexi “—"'g AN 1983 ind Qo B Blaf feoéﬂ &‘aﬂ%le ﬁﬂx%dﬁé%ﬂt%gts%ﬂdﬂﬁg Apgte. The
aqueous suspensions nmay al so CoBtal N ohe- o hDr e preservati ves (such
as et hyl acubgitafoyiregetibiyschr @endvatad byt @nvertivngl foxdtibaatsomsmcdifiegioas eitdrebi C

acid), colouring.agents avourjng agents, .an r sweet eni agen
(such’ as” st g mdadiery HEVG o faRRsmaynt e D)vE ASTERrb e Iy Be
for mul at edp e proeReRgédd of thb envaation Sudes@Rhemby tohvart \bad edmpuad of the
(such as arachis oil, olive oil, sesame oil or coconut oil) or in a

mi neral  oifpripwl dhinggsanothes pemprind f theformmia(lh; $uph sepshenssind modifisptionss o
cont aiyp a éfogh&éf?d}'esagnﬁgﬁﬁﬁoeﬁﬂﬁﬂ] & ﬁﬁ&ﬁﬁ@féb hid 2k eifofrdagﬁgﬁbsﬁ&&ixh

al coho etening agents such as those set out above, )

f | avour i ngeagentrsdustin bitsubstiteants, alkplation ofsubstitizants aal losidetiert of substituents.
preparation. These_ 25 ¢ 0si t.1.on erv h i.t1.0n
of o ant | TSR 6reRR Shal Tl B RocBBSS YRR Riod P ARl OR
and gr anulaes Patictladdxambles oparepatiasibetitutién @actives molude tiedmesdiction ¢fia t he
addi tion of water generally contain. the.active ingredient together
W tn aCai der SonnuaRe surer bRt BE SRt ah e BB 18 er o o

preserjsat i ¢@sple i de@ihaide bsPBEWs BEd GuchBS AlluRhies @ithforiByluRlE PRSI N
agents are _exenplified by those already nentioned above.

30
Addi t i onal Creftesqadiiens thejatfodnstienebanalion groupiusing ar rlky! bakide apd bewis agid
agents, ey, l§ P]Sé)uhﬂrg%ﬁﬁaﬂ%%de;ﬂﬁdd? ﬁrge&e?@g%ﬁs' oRLHERIRAREME {R8u@fontoRe

invention nmay a eint ormof - 28 - oil-in-water emul sions.
The oily phakegen gwyp Rarticules gearaplbseofonddifications ineluds the eedyitionmt agvite goyp

oil, or amneral 0il,.s L Qui .d: i

M xture oS aRgE sty EEk G SRR Sednafibl SPRRRL i &

1(_'ax anmpl 29, t rr’]taetatﬂi?ﬂt Lvizth?imﬂ tirk thie m@smﬁ hydrhc}?@jjogamm m]ﬁhéaﬁnggrox@;iagbn of
ragacant h, ur a -0GCUrTri ati des such as soya bean,

| ecit hin, %qu&t?é‘h‘éx‘?ﬁﬁﬁ'ﬁ[?ﬁai%ng%{féﬁg derived fromfatty acids and

hexi t ol anhydr itflgs comBlerceAB EVhiEabHe) €l rle0dtsdFp BRAING AiAtdriali fdr e PERBEBES ON

products of the said partial esters with ethyl ene oxide such as

pol yoxyet Hyflesrethassdssaribrd aave s1ay deanady by Perceduseomichirg selraied Eemt ai n
sweet eni ngstanfgﬁlﬁ\ﬁ(i’ dWhe %M@%tﬁ'ﬁ ¥ ALdMRUBOHRTLR are analo%ouas St%e%?ﬁth@sﬁdof

elixirs may be forfml ated weet eni'hg agents such | ycerol, 10
pr opylZne lgloyoostrucauallyisinilar campeunds techniqussiwhiok are dasriibadipr Bsirated in the

contain a dgnul cent reservati.ve, flavouri and/.or._.co ri: agent .

The. phar micteEaRengRREE B 1B fes iR laRe B af s Relibgy 2PF T

i nj ect abl epragpdarws tierprédciyres daspibl in the eaxtunples, NHe tosdet Gy fotthertrefdrred to

according to kno pr.ocedur es i one _or re of _f.he roprjate

di sper si ng“‘g‘fanWé't TEARYC &g%‘ﬁ?gyaﬁﬁ oé‘gg%‘b Sﬂ &?’Wgﬂﬁ)ﬁgﬁf‘é P/h&ae thith, puljﬁ%‘*d '
by John Wiley & Sons 2001, for general guidance on reaction conditions and reagents.

30 It will be appreciated that some intermediates to compounds of the formula (I} are

also novel and these are provided as separate independent aspects of the invention. In



15 whi ch have” been nentioned above. A sterile injectable preparation
may al so be a sterile injectable solution or suspension in a

non-t oxi c | y-acceptabl e diluent or solvent, f

sol ution iﬁﬁ%ﬁgﬂﬁﬁggnediol. Conposi tions for adnig’g ?g@B@%U@V
i nhal ation may be in the formof a conventional pressurised aerosol
arranged to dispense the active ingredi®dht either as an aerosol
20containing finely divided solid or liquid droplets. Conventional
aerosol propellants such as volatile fluorinated hydrocarbons or
hydr ocar bgngicity, cesainsedpamds bhHhifermaeeo&)| (31 €4) and/or 65) acreaeinprenidey as
arranged t.0 di%%ense a qghereqﬁﬂuantity of active ingredient.

For furt hePIePRRdSPHASPELOIdR° 18P at i on the reader is referred to
Chapter 25.2 i n Wil dlhemppeciaRimMize Eyosie\wE idadtibnamertvnsd béréi i(1hay Wé N
Hansch; Chairman of Editorial 25 Bgard), Perganon Press. 1990.

The anmpuntneggssapidesimble e Protichany seRulive) SOuRS il FOfBRPURKS-  he fnstapses yees
exci pi ent | : L Lyl L

T L R R A A
adni ni st r abdtheds ferucie paimotien. Canfentiond] pratenting grawps ady bo psedrimbccordance

dm ni | i \ I [ f | .
0.5 my to I RalliRTRE it Uy FRRAE L SR, P PR Ryl

conveni entSyathiesigtiobd Wike apd Baiss19M).ch may vary from about 5 to about
98 percent by meighl of the total conposition. Dosage unit f,ri? il
general |y cont ArfEEing$roupPs maY 06 FAMGE Pk arY FRvERe M ""V?éle?cﬁg? ’&itﬂ%t .
For W9 20QdhikfklG kAR AGTREQRNEPOLAIA as apfopridtd ol BRrerh&Va0bMRE bRfectiig

Rout es of Adm nistration and Dosage Regines the reader is referred to

Chapt er 2reup in questignesuch ethodmhaingrbrignse aptartEschiemorslohihetnrgteqtogr wi n
Hansch;  Chab (@i Rinif tﬁ-.{ﬂn%nc@%?gﬂ;ihﬁs ISR i B8Rt 0. According

to a furtHher "aspect of the presen vention there Is provided a
conpound 5 of flbwmsnif magqtants ioclude, ftraaxampleygrioupd dugh acaeipo.abiboxy at hydroxy

t hereof as,defined.hereinbefore for.use in.a nethaod of.treatpent of

the. human broaRr s & PBG o hERSRD i et b dioueRimBrckbdRbeR o g

of formul a (1) Edamyled obesuitabiepsdtenditlg kfoupdbres hyelamal dryupt is, foerampledan of

formula (1) and (I ZA). haye f?und t hat conpounds of th? pr esent

i nvent i on 4°KHETBR fasexsEplg ap rﬂi%w §TUR SEFRAS 85Tl ARGV IBIBHP: 195 €23 for

their bl oogdngdyilGARIOr dr8MPhichds BinhBfisilyl oranarj(fllﬁ‘;efﬂy'l biap, heakpk Rhzfthe
a or a

$i
present invention i s a conpound of fornula . . .
phar maceut Theslepsptegtienennditions fogthe abRig protecting grours will nscospagily: ¥anp Hith the

Conveni e ntéhXicF BF ﬁroie%ti% %rgﬁgqtsﬁgfi,tfﬁ){ %g@gfgg@cglt émuﬁ) Suc as an alkanoyl or an

pharmaceut i cal | y-acce use as a nedi canment for
pr oduding ameyligrivipmayi lerembvddGhT exanapi¢,ibyibygrolysisawitlba svatable bhssetedas an
ani mal suc S uman. bek nag. . Particul arly t.his,i nd
o for mul it I IRLIA R Sramete PGl orE o il Arlefafud TOR
use as a neonraRkad trinethyldilghéd SEM thagibe resovad] for bxesnpae) iy dluoddesitlyy 1 n
a war m bl ooded ani mal such ﬁg a _hunma beLn .. Thus acgording to a
further asi9dequs@ridi frniany/mRiy bHOTHEICE 25 8 H&asbgfawameh ® (Ve 1 20

conpound QfxafBleNb Bydrdgenatn iA tHRA¢éeREI hictlysysuek GEplliRGuA- st bon.

thereof in the nmanufacture of a nedicament for use in the production
of an 3nhi bi t i dhswtebl@tactingEraapiyr JupmingEToHP B, 15 Gsemple andarylemeup. £y a

human bei neg(ample an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a
methoxycarbonyl, ethoxycarbony! or tert-butoxycarbonyl group, an arylmethoxycarbonyl
group, for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The
deprotection conditions for the above protecting groups necessarily vary with the choice of

30 protecting group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyi
group or an aroyl group may be removed for example, by hydrolysis with a suitable base

such as an alkali metal hydroxide, for example lithium or sodium hydroxide. Alternatively



Thus according to a further aspect of the invention there is provided
the use of a conpound of fornula (1), or a

phar maceut {ygoh¥rs@ssepPt abl e salt thereof in the nanufac;eﬁ%_%%wﬁhw%
medi canent for use in the treatnment of diabetes nellitus ang or
obesity in a warm bl ooded ani mal such as a human being. According to
a further aspect of the invention there2%s provided a pharnaceuti cal
conposi tion which conprises a conpound of forrmula (1) as defined

her ei nbef ore or a pharnaceutically-acceptable salt thereof, in

associ at i an agylighoup haavmekuiotycabbyyl goopmaythicaeBovedy for pkanmtle, by

Car T or g W RGN A AR A0 DR B i e
aspect of acldeant ax enfimethotyoaibenyl grqupaucitadc enphexyeabeny!igeaip majde
Corsoshs SR S SR SR b ol
phar mage utyyqrhinen8®aE R 3RisackBof et on IrB(1AASIEAR I NA WhitdBled

phar maceuti cal | y-acceptabl e excipient or carrier for use in the

treat ment abemaiieireteetingeroun fosa prmA andpegrony isi for grample.rabthalayégroup
animal , s | r.di feature of the
i nventi on%%ﬁafgg%?%\%cg@dﬂ%t% tﬁ@% agoap@pl)atrngg%cf{)}r%xtaglﬁfei nhi biti on of
DGATI . act iditn¢thry lamireprogy larideow @ty dandyathl lamines b wish hydragimn bei ng, in
need of such treatnment whi.ch compri sey adm nistering to saigl .ani mal

an effective afbunt SPf"éecé‘B%ﬁ"c?Hﬁg"fc?fca{ OrHaIAP 5 ?"f&?‘gﬁple’ an es eng"“g

phar rraogytgir@fpl, fdt‘e?ﬁﬁ}ﬂ@b ab:u@f 1 80dd eth}]tl (gfcﬁ(pfw}ﬂ& ey b@ﬁﬂlﬁh&lﬁ@ﬂﬁi@:ﬁﬂbﬁb&/ g
et hod of Wehfithe beeud et asiRsidrr OHEePPls ATP Mo ded
ani mal , s RYeoTHdRR cRBIPIE byl tRaMRBEWRA aS HGA, b SAMPRMN MMinfdhcid such
conprises adm nistering to said aninmal an effective anmount of a

conpound @& trifyoseceticac)d, er foa expmenlera benayl graun yhish oy tbgis¢raoved for exaaple f
as define i jze of the dose
required g’ 3?] 9?%5& té?ggeé&# ?@ﬁ(gfgugfggg%@@%}:‘ﬁ@]%@a'mnt of a

parti dal ar di s®asies shnhleo be idedase pedating grobp. vari ed dependi ng on the
host treated, tﬁrﬁe r uE.e of adnm nj strati(f and t he. seiaeri.t of thhe

T ness being CPERIUFITREOPE; aY be ey 3 iy Sonveeptabise im e Sypthepsss,
my/ kg i s easippeysdntidiaherkiiqids velldinbym (o e cidntital AECOSHAS mnhy bdRméasd ed
dependi ng upon Ehe host treated, the particular route of

adni ni st ré’f“ﬁ%?‘ At deacten step %WF‘T“P)/ of the illness being treated.

Accordingly t h?h@%iil%%@@%iﬁ%ll%@ ablB kS hs¥ang APy tHeleroRhAhichhtaiRed
who is treating any particular patient. As stated above
conpodfds 2@ fafererpe vithirethp plave mefefences mndgacampanying Examples thefesy andiadsor

ability taq.dnhihi C ladi M1 %;Q%‘g : the invention
may t her e%éréem%@%gé?ﬁll’ f?az'f(%)ﬁrtéﬂtl %cepr ventlﬂ%lﬁéteggl?%%&i%?oc{tagtgét ment of a
range of di seaJbe sinaivebofiang prodéctigg droabeansldh@formetidn afias, nor e

o ng t KEPEHREGI FOSERRE: e il A Rt SEDY Bl it using
nephr opat Rghdaril ehhigess. Birivanere] ddiAkanUe: thesSHeps Rartdbi poviEeof

i npair fasting glucose, netabolic acidosis, ketosis, dysnetabolic
syndr@g}e, hﬁ‘?efq)?Fg"E‘?-s, ost eoporosi s, obesity and obesity rel ated

di sorders, (V\hiWﬁbniaﬂ%PH@aﬂ REfiVeX0RA Bf a YD Sth@bf Bk $R276on 16 keyalrbt iHay
intermttent claudicati onf, cardiac 30 failure and certain cardi ac

myopat hi ede ohipined by icairyipg etimanioh thepbpubprasedues msingin optinglly eglive fsiagingn,
" Lo ) : . i _ j
Syhar oy et Homid B SRERAL Y Sproblihductibn o iBe YEUTH oo BV

nuscl e weaésoksion ofla eeamizSonii of the compound or intermediate using a standard procedure,

30  or by chromatographic separation of diastereoisomers (when produced). Enzymatic
techniques may also be useful for the preparation of optically active compounds and/or

intermediates.



- 31 - skin such as acne, Al zheiner's disease, various

i mmunonodul atory di seases (such as psoriasis), H YV infection,

i nfl ammatory bowel syndrone and inflanmmtory bowel disease such as
Crohn's di YOR¥/KEd7ul cerative colitis. In particul ar, PRECEHNHHINYS
of the present invention are of interest for the 5prevention, delay
or treatnent of diabetes nmellitus and/ojg.0besity and/ or obesity

rel ated di sorders. In one aspect, the conpounds of the invention are
used for prevention, delay or treatnment of diabetes nellitus. In
anot her aspect girhiftilyC QHBLHPES rélioiddager bpxe&h}:)&ad%memqﬁ&prs required, it
prevention, delay or treatnment of obesity. 1Tn a further aspect, the
conpounds mesfy betobtained ditchauying pet are @f thepgbope pipeerturesising @|pase regioisomer as
t r eat ment es] r t j . i-nf) bl ti :
et vi Ty dsesombbal & B ERL s AE R E: et BibeligRbik i of uBingtd being
conbi nat i antanddrt peoeedwre. nore ot her substances and/or treatnents for

t he i ndication Dbei treated. Such_conjoint Lreatnent be achi eved
by waySof the APRITTERE R, SRER A e hGlien haieds Broxided APLFacA of
the i ndi VicghabsitiPRIBE Béiprdks & BenpduBd bIRAhula3)FHl (G Qs Gefie@at ment
may be in a single tablet or in separate tablets. For, 15 exanple such

conj oi nt  tewibafont orreRhapeacsutifally argptable saihtherqobdr AwBpgiatm Wit &bol i ¢
syndr one %ﬁ%ﬂaggﬁc@g@gggﬂ%lg @erillggﬁ%lr L¥rit@s measured by wai st

circunference agaln ni ¢ and gender specific cut-points) plus any
two of the fol Toekorgposktiope pf the fiventéomi mentedin @forbdMitable dor; oral Wpertfor / 1) ;

| ow H?b? of ><c€{gwgg§ %hlre%giﬁ)é%n %g’ rﬂrarr%l({r%?i;t (rgéqstgigvsrl ﬁ%ﬁ%&lﬁ?tg i%l%ﬂsen 1Ems} el%%lsions, '

nmol/ atmen 0 ity

| i popr ot eidispersibyemividerssor@rand(ds,(spiigs ar dlirs)) fortiopiEaBRse~faSexamblg)as orcaas)
treatment for hypertension; and hyperglycem a (fasting. pl as | ucose
L 300" g1 GFBEY, B8l RAOsoF P S OF SHSRRRIONOr B o RYAIOn by
pre-exi st iingldor bRk Ad 4 ffely divided pEvwdHr 0P R BhuiPladldsdl g forad@iistaion &
i nput from I AS/NCEP]. Such conjoint treatnments may include the

f ol | owi ng bdrsutfiation ffor prasmplossa fuely divided peyderhenfappasenteraladmiistiatione
that Gauseepelfiie L@éaem-aﬁ&efggggﬁig@omgﬁfdr%ﬂ@smue,%wgak gbsor ption

or energy ‘expenditure, suc stat, sibutramne and the’like.
2) | nsul i Antpewsextlagduissnisadinddsing os ed pivppydiorels regfabdosingnpl e

gl i bencl am de, iplzide i.al..

repagl i ni de, nat 5|°P%‘P§sé5)“?m%%ﬁ‘%q%‘%“2\‘g‘léﬁ§ gg‘?‘ﬁ%&iﬁ&n@& %@Zeétﬁgélé’? %((%HBJG?
action (f awingxamqehtiorth pieqpinackyiticd epdipiehats,avel Nknonhiibtlie@tts , Thas) camposBidas 1
agoni sts) ;. % %007/ 141517PCT/ GB2007/ 002070 - 32 - -4é&l I’ISL{| i.n

sensi ti si AYeRAgA Avrorpl st MY gn SIAMPIS §BR PP CPIOH A& SHFFIENInS,

pi ogl igt)azcmeo@ﬂ% 0Bk gﬂeggﬁa@agéem@nd agents with conbi ned PPARal pha
and gamma activity; z‘ Agent s that nodul ate hegati C ?I ucose bal ance

(for exanpl e metugpble pharmaritioally apceptablesxg b tblet formplafienfnglude,
gl ycogen RHORSRABR! A Ifuliddulh hOfattosd) Lo 8RS, RARRINIPHIHM ate or

calcium carbonate, granulating and disintegrating agents such as corn starch or algeniq
acid; binding agents such as starch; lubricating agents such as magnesium stearate, stearic

25  acid or talc; preservative agents such as ethyl or propyl p-hydroxybenzoate, and ‘
anti-oxidants, such as ascorbic acid. Tablet formulations may be uncoated or coated either
to modify their disintegration and the subsequent absorption of the active ingredient within
the gastrointestinal tract, or to improve their stability and/or appearance, in either case,
using conventional coating agents and procedures well known in the art.

30 Compositions for oral use may be in the form of hard gelatin capsules in which the

active ingredient is mixed with an inert solid diluent, for example, calcium carbonate,



i nhi bitors, glucokinase activators); 6) Agents designed to reduce
the absorption of glucose fromthe intestine (for exanple acarbose);

7) Agents nt the reabsorption of glucose by t |
(SA.T inhi%’p?%?ﬁ“%\iio 8) Agents designed to treat the coltn%ll‘jgiégjpﬁ%ﬁﬁgmof

prol onged hyperglycaem a (for exanple al dose reductase inhibitors);
9) Anti- dyslipidaem a agents such as, -PM5 CoA reductase inhibitors
(eg statins); PPARa-agonists (fibrates, eg genfibrozil); bile acid
sequestrants (chol estyram ne); chol esterol absorption inhibitors
(pl ant st avabdign phesphdie ot kaolintvirieh saft gdlatintsiapwilesdi whish sleragstivomgredient is

15i nhi bitor ' 10| o I 0 3 acin and

sl ow rel eansn%eé %’%tﬁm%a%rl%g%sw &%Ggl’%ﬁ‘?ﬁ%gE)‘glrr‘}‘?@%‘léﬁ/“egg‘g@ﬁg"gl"such as,
fl-bl ockers (e®qeencusiensiomoignedlly cdkEin thehictivet iogrediemdn finsly popdertd ;
Cal ci um ant agoni sts (eg. nifedipine); Angiotensin.receptor

ant agoni strf?“%éﬁeﬁ‘ﬁh‘ﬁéga?"t%fr"f‘?r? S&pﬁ?&'%ﬁﬁﬁ?%ﬁoﬂiuﬁ’r etic agents (eg.
f ur osery departgimbibl RS, meth 1)ce1m@€,quﬁ§<5z§mgﬂ%ﬂgldénﬁlo§s; 64Yi@4 alginate,

antithronbotics, activators of fibrinolysis and 20anti pl atel et
agents; t hrobyisr-pyrrelidpsa; simsragagantloandgiim gparip; dignersing ofoyeding\Aggpts such
i nhi bitors 1 i&lgﬁ : [ : ' : I
ant i coagul%fnf't:(g‘lﬂ eBar(}%h&tgﬁggﬁig&v&%gf%cﬂﬁg&evd\eﬁm&#hgﬁg g‘gﬂi@”ﬁﬁ“ﬂ& n)
and war f arpolyoxeth@leng\sjesnats), whiardemnaticigundsss dflsthyleot pxide with lerg rhaigon;
and 13) Anti-infl ory. . agent sugh, as _non-steroqidal .

anti - i nt 1 bt coRP g PP Rt iy R &bl Gprinsation products of
anti - i ¥ | aomplénzroxideoethi gartiad gstes detiveddiuey fatty acids ardm lestiloltsucinad o t hei r

use in therapeutjc nedicine, c ounds of fornula (1) .and thejir .
har mceut IO el BozsTRo AT Sonipuntisuap i e et b b
tool s in tiggs SRUPARDRARIHIcROR, for exdhiléhéaide iR fenbdky¥dthiol, cRREndeRsariby O

test systens for the evaluation of the effects of inhibitors of DGAT1
activity imodustnisthylepe axidayith pattiahesiess dasived frgmdatty aoidisnd @ hexigol such as
monkeys, T | SR rbifdP Gl Gty M RRN Wi
agents. ﬁﬂﬁ)xggﬂ)l’lgﬁdeic%g{led agg(gg?é’g%P&ggﬁstaﬁgb%%rrpcoundé, an? ?Eeilr

cor r eskfondpanigpl ssters derived droms Bty lacids anditexibolianhypridesy far examplegiolykthylene f

2007/ 141513 B0 casaBA oot Arec Bt aBibns Sty RERRRAI e oW ore ;11
DGAT1 may jreseeiarioesysucatae dthghgl poypyh g-Hy thex § lenkead, agfi-exidgnte(sasisaascdrbican
numan. DoAFEGEEeR Ak BrRERs bl Sl EHET A e A B ce
(Proc. NatdacchAéindlor apdrtamk$98, 95, :
20 Qily suspensions may be formulated by suspending the active ingredient in a
vegetable oil (such as arachis oil, olive oil, sesame oil or coconut oil} or in a mineral oil
{such as liquid paraffin). The oily suspensions may also contain a thickening agent such as
beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as those set out above,
and flavouring agents may be added to provide a palatable oral preparation. These
25  compositions may be preserved by the addition of an anti-oxidant such as ascorbic acid.
Dispersible powders and granules suitable for preparation of an aqueous suspension
by the addition of water generally contain the active ingredient together with a dispersing
or wetting agent, suspending agent and one or more preservatives. Suitable dispersing or
wetting agents and suspending agents are exemplified by those aiready mentioned above.
30  Additional excipients such as sweetening, flavouring and colouring agents, may also be
present.

The pharmaceutical compositions of the invention may also be in the form of



13018-13023). Briefly, sf9 cells were infected with reconbi nant

bacul ovi rus contai ni ng human DGAT1 codi ng sequences and harvested
after 48 S re | ysed by sonication and nenbranegs ]

centri fugmagﬁw”ééﬁgo rpmfor 1 h at 4C on a 41% sucrosgcgﬁgg]%@ﬁ@f}%y
The nenbrane fraction at the interphase was coll ected, washed, and
stored in 10liquid nitrogen. DGAT28 -activity was assayed by a
nodi fi cation of the nethod descri bed by Col eman (Methods in

Enzynol ogy 1992, 209, 98-102). Conpound at 1-10 pl Y1l was incubated
with 0.4 ggl-inehérdheulfset dhs ollﬁpm%ﬁgﬁéa,ve@dn&lél.ﬁl ShchMsbliRe oil or arachis

di ol eoyl -sn-gl ycerol in a total of 200 gl jin pl stlc
tubes. Theil Bt minskal Qilssush asfos pxamp 7%%%@3@%%@%@5%@3 2% eh
(30gM fi nadyitgoB eRMsifPink ABantfREy bd) ?&Q%Eﬁgleaﬁatﬁ Ec%ﬂ‘i}%r AldrsBeH z%rgu%p

m nutes. The reaction wasS stopped b ding 1.

2-pr opanolacmmamn xegagantlf, tuzﬁdlyzgccuma pbes@battﬁbs such@s eoyia bpmoén@c,thmvm
separ atced

0.1 M t(?ar b(%{r%gstoer E%@%@E%&ﬁ%?ﬂao VI dgiggn

counti ng abrbian hﬁ)noéleitbl)eand ppedentatiph produtiaythe b@&d partjal aﬂters w1th ethylene
2050|nt|IIo a S a t he conp nds eneral |y show
activity Wl Ptk Tt pt i Sanr mopoaletny R ERuErEmaCAEh A an
| C50 = 0. Q%e&%ﬁ%dldfx&ﬁﬂ'ﬁ’@ﬁﬂples&ﬁaﬂvé tkol | owi ng respectively; 0.011
gM 0.01 gM 0069Mand0019 npl es to 8 showed the

fol | owi ng resp&¥rYps@ng elixirsmay Qj’l‘ﬁn*ﬂll@@wﬂmg?ﬁﬂef@ng)@sm@Mml%?@%?@lall
25 sh d t %@me&%ﬁ@o

respeg}tﬁ?ve@;}J ylleqe%}? cgl g&%lt& ) M 0. OZSéMm%Q%I%C%AEAﬁg%gE%%%Q M
The abili twesefvatlmﬂ@mvpmamdﬁom mmng@gqlt( ), and their corresponding-
phar maceuti cal | t hi.hi U ht her
be denonstrate e ﬁ%}%&?&? g%#]gflﬁgﬁs rﬁaar t]%o e(ral (k:ﬁé%l ff’%@%ﬂﬁ%eaﬁﬂé

- 34 - 1) dyfeanibeciniuspénsibn] \gmbbemydiefcﬁmu_taltﬁ%mrqmgmm ﬂrecdﬁbmse

adi pocyte 3T3 cells were cultured to continency in ates
e boun' AT B8 PL ROt AhPH R e Bt SrbE et or R Baned
was i NduCaghiflyhdveGefiembmtibnedabgve] A@@Minjﬂcfﬁbléﬁaréﬂ&%fbﬁﬁia lalse bk fa sGegildim -
1 g/ insulin, 0.25 uM dexanet hasone and 0.5 rnM 5 i sobutyl met hyl
xant hi ne. ineetable sglution prsushensian fed RONAAXIA ﬁ’aﬁeﬁ@tfllﬁ’ﬁc?ﬁé’éﬁbl?rﬁl@é?ft"é SOLVERS»

10% f oet al o £alabnphed WRtRAGN 1 3UdhdFeqibnsul in for a further 4-6 days. For
t he experinent, 'the nedi umwas changed to serumfree nedi um and the

cells pre-i nc uzommdsitionshfor admpioistratianoiyuibhdlatipadnayrbelivid® fofm nfa conventional
concentratj asured
by e addriived gkl i Kise K2 aPRE G LAGHERRT of it lY

" C- sodilu nmata&ﬁm finelyl Oivielad bolwbdrlhthdrdr@plétstr Cbmrenﬁodal ée}osonmbcllzﬁtsem:h as

1976, 251, 2-6464 The ¢ shed i,n te buffere
sal ne- and CRG NI M OB Gy g, e AR AF SFTA LA RS
renmoved f Qonir@ing and@geert@uﬁpém@mm&mgquanmefmmeesgumﬁl on kit
(Perbi o) based on the net hod of Lowr%m . Bral. Chem, 1951, 193,

265-275). The [Hopfrthegiafarmation onfoggulationthe F@derlgsﬁﬁ?redﬁﬂge@teé%ma
hept ane: pr@(g & 30?1 Y@I—&Eﬁ&%@&%aﬁm PletdidiA Corlih RS HRY ha M@lt@ﬁal
15 water an etane ccording to the nethod of Col eman (Methods in
EnzynﬂSOQyBOQQQEerng@&lP@@) The organi ¢ phase was col | ect ed and
the sol vent evar%ozglg{%’g% olfg&?vel rgélc%q@t?%@%ﬁeg%[ﬁ ony;')?m%)l% é}%fptleﬁlés dtovi a

solubilised in ane  acetrc 8 I pids separa
nor mal phagediek ghugwcfo@ageﬁhmewill meﬂanlbrrvewaiepgmwoﬁmi@st tueitedogand the

Li chr ospher di 250 mn oI umm a adi ent s ven system
of i so- hexPaEy é?lﬁ%omme%wﬂ) LRGP essf%@[fﬁ @ OB acet i o

aci d (85: lggmhdistrdtion s hﬁhﬂls%mgeﬁefé;ry Jowtath, meﬂpneg&&e otshﬁgmez af:lac@ifve

Si | versand and Haux (1997). Incorporati on of radiol abel into
tri gl yer iagentioomppimsied wath anrapipaaete and ergvenient @menrttof exdipignts ﬁ@wh may

vary from about 5 to about 98 percent by weight of the total composition. Dosage unit

—]

forms will generally contain about 1 mg to about 500 mg of an active ingredient. For



25 2) Measurenent of Triglyceride Synthesis in MCF7 Cells Human
manmary epithelial (MCF7) cells were cultured to confluency in 6 well
plates in foetal calf serum containing nedia. For the experinent, the

medi um wasWORANGEI o serum free medi um and the cel|'s pPEl/GRAGHAGRY
wi th conpound sol ubilised in DMSO (final concentration 0.1% for 30

m nutes. De novo |ipogenesis was neasuregl. by the addition of 3050 pM
sodium acetate plus 3 1.1C /nL 14C sodi um acetate to each well for a
further 3 h (J. Biol. Chem, 1976, 251, 6462-6464). The cells were

washed i n mARS M8k atiH oh Rotks whhmmﬁé&@%%éﬁ%&ﬁéﬁ@é 582044/ 19 St A
a

- 35 - and solubilised in 1% sodi um dodecyl sulfate. An aliquot was

removed f dp ChaRiered s WY drme Aaf CompirdrrnyeMesticndiGhemisty tfervin Hapgeh;
(Perbi o) RanGhaadr ERfordiPhBat Phrgaih¥rdsd ot ol . Chem, 1951, 193,
e racte

265- 275) . I pids were ex into the organi c phase using a
hept ane: pr opan-Acadingst e furfl@0 agect2)f the presentanfenlibwthedt ib provided asompadnd

d 5 di ng. h h f I Met hads i
Enzymofogy’t (HBD (53 Pagsersnicot e Sahba ML Brats FABL A THRTes Ritae
the sol venh agaparoTteani¢htdthahhdre@amidal body yaherapylhe extracts _
sol ubilised in_iso-hexane: acetic acjd (99: 1% and |1 pi gﬁss separ a%gd Vi a

a

normal phase hiRgkerense percdnacompgindetdermiatibiraldihs undessiesd tede

Li chr ospheigudiyofs @mpbutdsa? oL@ aamad a gradi ent sol vent system
of iso- he%lge:)gceti éﬁacisd (099: 1)@jand 10 ‘I so- hexane: pr opan- 2- ohacetic

aci d (85:15: 1) ,W¢ hayw feundghafcompanndsofitie gresent drvgntien inbibitRGAE! pabiyityf

Si | vergan " " Lol e | ncor por ati on
of radll ol %gg%tﬁ@gf& {%%flflt%.%ﬁ/gg{ehr@ }r?éopgi %ﬁl(?%) fcol(r%%emﬁlz %fﬁ%?fsysed using a
Radi omat i ¢ Fl o-ofiethBefeatotearf ticRacdeat idyention isscdoagpotuad offerrhiRa @) oezhi ne.
In the aboye ot her pharmaceutical ¢ osition, .process, nethod, use
and 15 med At -achetgﬁ]]eéalfﬂag{eaf }lsetaﬁé‘%‘fdt“t%frl’?g'i ve and preferred
enmbodi ments of CGoAerienilyakib tksa @mpoed bifeanila A, of @phisirnidechtidailyehdeephisie
apply. Exanpl es The invention w | ow bg illustrated by

I
the fol | ovielhgrersekdpr &s a5 A mgdicament far preducingaandnlibitig REPEHAJ. actiyipyin a

tenper tUrﬁénﬁﬁl@o&ﬁ\éﬁﬁaailE‘ucﬁ%%%ﬁ&a@ﬁéiﬁ%.us (C); operations were
carried out at roomor anbient tenperature, that is, at a tenperature

in the range offattBulzgythinisck aonperndef farmmlaher e pharmareutinelin-acgerabe sakt
as argon, therf,-§1’ J{&r s BN G SRt fo? 'E}%ati’)@rd‘%abg%ﬁ@nﬁ’%%dﬁﬁ’ BM&{rgH?a _
magnesi um sult ate; evaporati on of sol vent was -carried out using a
rotary evapamablosdednadianal swdias ediupiar being.e (600- 4000 Pa; 4.5-30 nmHg)

with a bath temperaturg of 0 60 C 1i1). chronatogr. neans
1 ash chromat o RyFOBImEP e R afrectarapdinkbniof B prii FR e FE 3P
refer rimd t@nrﬂphglgd mamw 1@(10;,aif|h phﬁl@gca%amm-mqgaafﬁﬁmﬁe&@ﬂ ih:cth'banarﬁl%tu:e
partlc e Slze £~ sup e A | ta e,.a VI.SIL ONn Q1. LyaX
Corp., 1500 2AWsHFamen fuwvﬁms uc @@%&lg@bﬂ@w Pﬁé&Tl\?ﬁt@@%zﬂ, USA:;

(iv) in gepgh@bloodednmii s 2k nuk@RbEAPS was followed by TLC and
reaction tines are given for illustration only; - 36 - (v) yields

are given for iThugaecoedingte adnithergspechofdhnipyeniion thesaisiprayideddbeusawian
Can 2 R D 5 BTES SH) GRBR 801 T
- 25  of a medicament for use in the treatment of diabetes mellitus and/or obesity in a
warm-blooded animal such as a human being,.
According to a further aspect of the invention there is provided a pharmaceutical
composition which comprises a compound of formula () as defined hereinbefore or a
pharmaceutically-acceptable salt thereof, in association with a pharmaceuticaily-acceptable
30  excipient or carrier for use in producing an inhibition of DGAT]1 activity in an

warm-blooded animal, such as a human being,

According to a further aspect of the invention there is provided a pharmaceutical



(vi) where given,. NWR data (1H) is in the formof delta values for
maj or di agnostic 5 protons, given in parts per mllion (ppm relative

to tetra j | (TMS), determ ned at 300 or 400

ot herw sgeélpék@él)ﬁgﬁi ng perdeuterio dinmethyl sulfoxi dﬁ%ﬁdgggongﬁmg@
sol vent, unless otherw se stated; peak nultiplicities are shown thus:
s, singlet; d, doublet; dd, doublet of-3bublets; dt, doublet of
triplets; dm doublet of multiplets; t, triplet, g, quartet; m

mul tiplet; br, broad; 10 (vii) chem cal synbols have their usual

meani ngs; c&hpesitidnswisiold cayprised scammund efiformiai(l)ia} defled dateinbeforos ar e

given in volunme :. volunme (v/v erns; I X). MassS spectra | 00
Sere ' ecopbutaEs gl iende i hRdl in oo BB a ThARHcRpsei g toeiale
det ect or ; ekdipiefitcor@hiRF Wr w6e i it dtrhdi® ofBigbetésOhel it bdlor dbeilyHhan (X)
LCVS (Iiquid chromat ography-mass spectronetry) were recorded on a

syst em 15 WegRiHocsded anitial spch 23 AdUMAbERgi pped with a Waters 996
Phot odgode arr %c&ﬁfng% Qﬁlr&@pfe%ﬂdférﬁqﬁédﬁ\é% MRre H?F&g&?lampex( r)

Gem ni 5u C18 110A 50x2 nun colum an ng w ) ow rate of
1.1 m / mi progiting B8drtikitien ¢fA2@AThadctivitydn ¢ watii-blooded drampd, suches d human a

gradi ent increasin r 0-95% of .acetonitrile over the fir 4o ..
¥ nut oo, PRgeganznce pEEtenf R bR it B bl by Fgive
Ti mes ar e amepftrdfadoinpedsl dffemuln P0orr phaireentivallaccepible galt thaieeSas

ot herwi se s atg_g;_ nl.ess otherw se stated the mass ion quoted is (MO
(xi) wher éieé'l’ﬁg reé‘gﬁgfr%ti on cartridges are stated then | SOLUTE Phase

Separ ghor 70mi AGedHiNRSTo a SiHIR fefiflreF tHY HOSRH HEESRPEdVIMEdaSnethRIbROad,
Hengoed, M d d anorgan, CF82 8AU, United Kingdom were used; 25(xii)

where a Siieptingdiabeges mallitagandios obesits in 2 warme-blgered snimalks such@s p hymagy being,

cont ai nin r r il ca: L s Sl [‘%Fé?f -63
um pore s?%&eang)lg itg"é‘?%éf/* gﬁcﬁg’}‘éﬁ@{ e%h%ﬁgﬁrﬂ%t%?@? %ﬁ?’al 00 ez\té‘%

St - Jean- Bapoisttod a cBmptendlof formQles(bewr aGihagmaceutaly-acc@pEbls B8 thekNMBA;
(xiii) Wh%rg@ne?ﬁa Iescli?3 0Corrpani onis referred to then a Conbifl ash
conpani on Foia Sd?'aphy i nstrunment, supplied by 1SCC Inc. Address
Tel edyge | SOC AR Gtated ABOveStPeite of thSlldse @équired frahsther¥pe i 00 grophiBasticwas

used; (xiv) where a m.crowave is referred to,this ans. a Bi ot age
ot at or UerSHEL A haculse SRt Sate YAl SO0 16 ers FRaBaI8 PR OoRD -

37 - m Cr gaNe thérRR] dfadmistRtion adidhe Sevellityl oTitiRITI1Adss BYAX r&RED Prefdrably a
Avon Street Extended, Charlottesville, VA 22902, USA, b’e‘gé\/) _Where

GOVB i s r dpidy desd in therangs of 1- 68 anarkey is saplayed Jiaveviptbe dadlydose witbagegssarily
anal ysi's : W=To:h 2 ee Tl b4 Bn@ e ACC
20i aut os\g@rrgfug‘?f%hg‘ghé%% r??rq%l Oégooltr%?/eh’t sol?ﬁlt%?l%nrgsf'a Iglo t\%/g?é, ) ©
versi @ 2 séxerigupfizhé BlessybeBigitreatdd.LAcchtdingin thikeptimem dokiee nRibe dererminhd
GC col umm a - HVB_of . t 5 32 i.d. with a film

t hi cknessb\ggﬁ X llﬁp%wsmoplﬁkrlgée}g’g%? Ba@“%%al%gﬁmtq fic, Folsom CA, USA
(xvi) where a @gntatddfabge: ¢odnpoefidsrdefifed i thdproseieimnantian Gend\ngterest for their

EZ- 2pl us, suppli.ed by Genevac. Lim.ted, The Soyeriegn_Centre, Farthing
Road. | pe AP PR Rs TR FINAb-4 Comed ohiTr ASEHOHE DRERRYS | <
referred tQefhlosthepr&dhtidr delSeoiaraairhaht Of4 raugé HitdistaORaR NBEIGHnS Bidbtes
Chiral pak AD columm, (Chiral Stationary Phase supplied by _ Chiral
25  mellitus, more specifically type 2 diabetes mellitus (T2DM) and complications arising
there from (for example retinopathy, neuropathy and nephropathy), impaired glucose
tolerance (IGT), conditions of impaired fasting glucose, metabolic acidosis, ketosis,
dysmetabolic syndrome, arthritis, osteoporosis, obesity and obesity related disorders,
(which include peripheral vascular disease, {including intermittent claudication), cardiac
30 failure and certain cardiac myopathies, myocardial ischaemia, cerebral ischaemia and
reperfusion, hyperlipidaemias, atherosclerosis, infertility and polycystic ovary syndrome);

the compounds of the invention may also be useful for muscle weakness, diseases of the



Technol ogi es Europe, Parc d'Innovation, Bd. Gonthier d' Andernach,
67404 111 kirch Cedex, France), using MeCN 2-propanol/AcOH (90/10/0.1)
as eluent, flowrate 80 rnL/mn, wavel ength 300nm using a Gl son
prep 1- 1 PL¥OZAE(IMSENt (200mL heads): 15 (xviii) melti n‘%%?%‘??"é"wpe
determ ned using a Buchi 530 apparatus and are uncorrected; (XiX)
the | arge scal e hydrogenation at 2 bar.4or Internediate 1lii was
carried out using a Buchi hydrogenator Mdel 280 (Buchi AG
Gschwaderstrasse 12, CH 8610, Uster / Switzerland); (xx) The

fol | owi ng sﬁﬁlbsﬁ@ﬁ/ésaatch@U’ﬁzl{éﬁﬁerb@dléb%&dvé}ﬁ}@%ﬁﬁndrﬁbcﬁl%rﬂHi&@ﬁ%ﬁsﬁ@ffis' on -
20 hereinbefore: Et20 or etherdiet Flé et her DMFdi net hyl f or nam de
P

DCMi chl orrseriasishrd Vonsetion, inflasmmiory oo welriyndrame @w@ﬂn@ﬁ@rorr_bw@fiﬁa%l
H20wat 145 hydr of
wat er y{ HP%gé?%%h@dt?%gn@éFﬁ { r ahydrof uran

30DVBOdi net ydr oxy enzotriazole WO
2007/ 141517 PCT ﬂmﬁﬂﬂd@&ﬁ @3Mpour@s of thEP@kent invention are of interest for the

(E000) & ok 3 A oy Ll MO SISO,

acet at e Najiordipn th H® dpethocbaipdundssd tlielnvdayioh agesabiob @aakstion, delay or
treatment of diabetes mellitus. In another aspect, the compounds of the invention are used
for prevention, delay or treatment of obesity. In a further aspect, the compounds of the
invention are used for prevention, delay or treatment of obesity related disorders.

10 The inhibition of DGAT?1 activity described herein may be apﬁlied as asole
therapy or in combination with one or more other substances and/or treatments for the
indication being treated. Such conjoint treatment may be achieved by way of the
simultaneous, sequential or separate adminiétration of the individual components of the
treatment. Simultaneous treatment may be in a single tablet or in separate tablets. For

15 example such conjoint treatment may be beneficial in the treatment of metabolic syndrome
[defined as abdominal obesity (as measured by waist circumference against ethnic and
gender specific cut-points) plus any two of the following: hypertriglyceridemia (> 150
mg/dl; 1.7mmol/1); low HDLc (<40 mg/dl or <1.03mmoV/] for men and <50 mg/d! or 1.29
mmol/l for women) or on treatment for low HDL (high density lipoprotein); hypertension

20  (SBP > 130 mmHg DBP > 85 mmHg) or on treatment for hypertension; and .
hyperglycemia (fasting plasma glucose > 100 mg/dl or 5.6 mmol/l or impaired glucose
tolerance or pre-existing diabetes mellitus) A International Diabetes Federation & input
from IAS/NCEP].

Such conjoint treatments may include the following main categories:

25 1) Anti-obesity therapies such as those that cause weight loss by effects on food
intake, nutrient absorption or energy expenditure, such as orlistat, sibutramine and the like.
2) Insulin secretagogues including sulphonylureas (for example glibenclamide,
glipizide), prandial glucose regulators (for example repaglinide, nateglinide);

3) Agents that improve incretin action (for example dipeptidyl peptidase I'V inhibitors,

30 and GLP-1 agonists);



K3PO4pot assi um phosphat e PSpol yner supported

Bl NAP2, 2' - bi s(di phenyl phosphi no) - 1, 1' bi napht hyl

10Dppf 1, 1' wAi i nyl phosphi no) f errocene dbadi benzyl i gi

PS- CDI pol y‘r‘r@rﬁ((sﬂggg?t ed carbonyl di i m dazol e CH3CN or I\/E%\Qggﬁgﬁla{irﬁ?ﬂl e
hour 15m nm nute HATUWO- ( 7- Azabenzotriazol -1-y1)-N, N, N , N -

t et ranet hyl ur oni um hexof | uor ophosphat e- HaOHsodi um hydr oxi de
AcOHacetic acid 20DVAdI net hyl acetam de nBuLi n-butyl [ithium
MySHAnmagnesi um sul fate Na2SO4sodi um sul fate CDCl3deut ero chl orof orm
25CD30Dpe) deuimsutin exhsitising agaits iBoludieg PPARgaxye agtosty (forgxemplenal

E;’gpngfgdl%%%%%az‘é‘l’?era‘?nd%sﬁéﬁ’t%néﬁ? b8 o5 M G b R PR RaDAS kR8P Gimma 39 -

trans- 2- 14edad5- 1(2, 4, 5- Tri f 1 uor ophenyl | am nol- 1, 3, 4- oxadi azol - 2-yl 1-
1Hbenzol mSSjaZ ° lA_ggr_lt\s/ ltlla?%%hﬁgtee)fl)e%altiaccg?&cioge l%ﬂnge (for example metformin, fructose 1,
5 6 bisphosphatase inhibitors, glycogen phopsphorylase inhibitors, glycogen synthase kinase

inhibitors, glucokinase activators);
6) Agents designed to reduce the absorption of glucose from the intestine {for example
acarbose);
7 Agents that prevent the reabsorption of glucose by the kidney (SGLT inhibitors);

10 8) Agents designed to treat the complications of prolonged hyperglycaemia (for
example aldose reductase inhibitors);
9) Anti- dyslipidaemia agents such as, HMG-CoA reductase inhibitors (eg statins);
PPARo—agonists (fibrates, eg gemfibrozil); bile acid sequestrants (cholestyramine};
cholesterol absorption inhibitors (plant stanols, synthetic inhibitors); bile acid absorption

15  inhibitors (IBATi) and nicotinic acid and analogues (niacin and slow release formulations);
10)  Amntihypertensive agents such as, B-blockers (eg atenolol, inderal); ACE inhibitors
{eg lisinopril); Calcium antagonists (eg. nifedipine); Angiotensin receptor antagonists (eg
candesartan), o antagonists and diuretic agents (eg. furosemide, benzthiazide);
11)  Haemostasis modulators such as, antithrombotics, activators of fibrinolysis and

20  antiplatelet agents; thrombin antagonists; factor Xa inhibitors; factor VIIa inhibitors);
antiplatelet agents (eg. aspirin, clopidogrel); anticoagulants (heparin and Low molecular
weight analogﬁes, hirudin) and warfarin;
12)  Agents which antagonise the actions of glucagon; and
13)  Anti-inflammatory agents, such as non-steroidal anti-inflammatory drugs (eg.

25  aspirin) and steroidal anti-inflammatory agents (eg. cortisone).

In addition to their use in therapeutic medicine, compounds of formula (I) and their
pharmaceutically-acceptable salts are also useful as pharmacological tools in the
development and standardisation of in vitro and in vivo test systems for the evaluation of the
effects of inhibitors of DGAT1 activity in laboratory animals such as cats, dogs, rabbits,

30 monkeys, rats and mice, as part of the search for new therapeutic agents.
As indicated above, all of the compounds, and their corresponding salts, are useful in

inhibiting DGAT1. The ability of the compounds of formula (I), and their corresponding



N, N NNN A sol uti on of
trans-244[245-[(2,4,5-trifluorophenyflam no] -1, 3, 4- oxadi azol - 2-y1]-11
1- 5benzoig l,;s25 Yyl ] cycl ohexyl]acetic acid nethyl e

(I'nter nedi‘g}t)(eiﬁt??ugga ng, 1.09 nmol) and lithium hydroxislt e/(r}r%Zr?g /t;/o ?7gt e
(459 ng, Il mml) in a mxture of THF (15 nlL), water (15 tnL) and
MeOH (30 nL) was stirred at 35C for 4 133-The reaction m xture was
concentrated in vacuo to one quarter of its original volunme and then
a I N aqueous solution of citric acid (80 nL) was added. The resulting
pr eci pi t ataeidadditipn salisy lodnhibih DR limaybe demoastated eppleyiye Biadolioyang enzyme
recrystall ised from MeOH to give the title conpound as a white solid
(400 ng, 78%° IHNWR 5 1.11- 1.20 (2H, m, 1.48 - 1.52 (2H, m, 1.76

- 1. 87 (5Hijunmn En2yrh8 Assa®. 17 (211, d), 2.53 -2.61 (1H, m), 7.19
0.511, d), 7. 0.511, d),.,7..36 all . 7.46 (0 d 7..57
(0 2k sy 7. 64T g ssspy o gy DOh TRt Rdes ofgs Hightd pUIATY Spresge
R)R, 1%306 él)ﬁ(sﬁéﬂciell h’fzerrﬁa}anei& 186 edfytrletdouos (Frde. Ned. Adad( $3i11998)95,M5 trite
+ . a e . . -
trans-2- 1 23401023 Baiefy s et rremipfacied itithg ecombinant Baclavirpsrontainiag 1Hp
enzoi m da%%%@ pdmcédan@%a&&e&taha h&bdeditter 26 hNeCel1s e lysdd by sdRicAtidnON

of trans-net
2444245- [ (a8¢ medibfdnanisolpted by eantiifugjnglat 3§M0ormdornlzb bt P2 bika 26 sucrose

H benzoi m dazol -5- vyl cl ghexyl et at | nt e iate 2., 238 .
e R e R it R e SRR R
m xt ur® ofliqhidmitt&eh), water (8mL) and MeOH (16nL) was stirred at 35C
f 3 h. Th ti m xt ] ted | to

quarter of i t s DGIATEE FAM Ut TEEEALY CHERLEFALR: SEIE SO0 Grst P DRof

citric acid, Wlethofi@$h BN aR10e1 1993 088! I8l 18) RERIoRA AL1S10/RS! was
filtered. oo Mettos waEtie&s -0% Fh,500. O ) Aol B0 wes 1o
incubated with 0.4 pug membrane protein, 5 mM MgCl,, and 10 OpM 1,2

dioleoyl-sn-glycerbl in a total assay volume of 200 pl in plastic tubes. The reaction was
| 15 started by adding "*C oleoyl coenzyme A (30uM final concentration) and incubated at
room temperature for 30 minutes. The reaction was stopped by adding 1.5 mL
2-propanol:heptane:water (80:20:2). Radioactive triolein product was separated into the
organic phase by adding ImL heptane and 0.5 mL 0.1 M carbonate buffer pH 9.5. DGATI1
activity was quantified by counting aliquots of the upper heptane layer by liquid
20  scintillography.

Using this assay the compounds generally show activity with ICsp <10pM,
particularly <1 uM. Example 10 showed an ICso = 0.01 pM and Examples 1 to 4 the
following respectively; 0.011 pM; 0.01 uM; 0.006 uM and 0.019 pM. Examples 6 to 8
showed the following respectively; 0.054 pM; 0.002 pM and 0.008 pM. Example 11

25 showed an ICso= 0.003 uM and Examples 14 to 18 the following respectively; 0.043 uM;
0.019 pM; 0.023 uM; 0.013 pM and 0.016 pM.

The ability of the compounds of formula (I), and their corresponding

pharmaceutically-acceptable acid salts, to inhibit DGAT1 may further be demonstrated

employing the following whole cell assays 1) and 2):



(40 hiL) and recrystallised fromMOH to give the title conpound as a
bright yellow solid (95 ng, 41%. IHNWR 8 1.12- 1.21 (2H, m, 1.49-
1.58 (211, W5)2007J14]557 1.88 (511, m, 2.17 (211, d), 2. G%CT/GﬁéblT‘noo%?o
7.22 - 7.65 (511, m, 7.71 -7.77 (1H, m, 11.17 - 11.30 (1H,

11.80 - 12.20 5(111, s), 13.50 (111, s); Msink Mr 454, Exanple 3:
ftrans-4-12-(5-{13- (Benzvloxy)phenvlIanﬁﬁol-l 3, 4-oxadi azol -2-y11-1Hb

enzi m dazol - 5-vlicycl ohexvil acetic acid 10 A solution of lithium
hydroxide in water (10%_ 2 inlL) was added in one portion to a stirred
sus pens| On[_ !,M_eagggmg; ggtTﬂghg !ml&! QESIS l!! 3T3 Cells

[ 3- (benzyl p adi a .

ot beng; riassbRdRtd 2L ik atg s 30 O Rin b ielhatates in gy by

0. 372 molgprukiicontalnidg Media UDiEfeRintidtidn ke M@ kta$ ihdudtd by aiahbAtie 1h @RGtnoNn
m xture was stirred at anbient tenperature for 20 h. A 1M aqueous

sol ution ovpnf@mng Wataetpl calbsemm, hagmbdaadinghds uMadexagethasenerind Q% eMias
filter PSd tlgob\uil\g' Jh'in%t ﬁﬁ@{fﬂl l%el Qg g'na ﬁ d"f@h%ﬁm%&%& 100}'he
ano et

crude sol i 0 glve € Co as a
pal e yell d&tﬂ%ﬂ%émﬁ%dﬁg;g/ﬁﬁ‘iﬁsulm for a furkikrMMRIdYss. JFo@Qtekxﬂéhrﬁ&hj ther) ,
1.45-1.61 (2H, n), 91 (5 i, q), (114
n), 5.12 (Bediumgpas °}@“$S°} f@fﬂmh ee l?g@esmﬁn%@lwﬁwre ﬁl}cub@&eﬁ? gféhefvmundd)

12.1 (1H, S%Dl.lbllégﬂ ) I?ZQSf)J(ﬁﬁal c§ﬂcenﬁ/§1dnnj<l9b8j'kbr 3@ thinrsapp h@vcﬂhpo%enesm was

ftrans-4-(2-{54(4- Cyanophenvliam nol-1, 3, 4- oxadi azol - Hoenzi m d
azol 5- vl .mqaswrgmx;uewgdmm of 42§ M sodxw@amepmwcwﬁf@m@om/ma@m

opOlSHi SR AR ST ERUY) 39 5P IAkEe BT Sl B2 D))

in TH&' rea i'on"m xtare wWas ’hea m cr owave at
80C for 1Gn phmhata’ beffmdialiheamb@hﬂﬂmé it t%tsediundotiag Ll fatedAn bhquoa whi

agueous sol uti of citric aci,d was added. The .m

oS 5 Temayrd ToErRieln dEmattion oo B T ioh ke i DAL v ¢ h
S water (foétﬁ)odﬁf)t,owyg Bﬂ)ltd:mﬁ | 195¢, mnmm%aﬁ]emfmh@re@daeawmb e
(200 mg, 94% . 1HNWR 51. 24 (2H, 1.7-1.91

(5H, m, znraawqmase wpjng ohepany: propan-2olpgater {80512, Ivetmfejqilomd bwalmomﬂ

Vo 443 Shhd bisha derdidinglo tp g\t copluan (iehiods WEePbolly 1P .,

anal ogous 208r38et04).or l@mwi@l@swmllem@an@u% sl eest Srapdrated undexratsiream
materi al s

(4 {245 ¢ £ELRRER TSt ofubiisgd injsohesaneiacetioncid 05 \yaud Hidssepanatcd
yl1-cycl oh&xiydr)rmbﬁtas@hlgh petforinafoedignidecliomatography (HPLC) using a Lichrospher
(4-1245-(2 robenz 1 oxadi azgl :2-y1
¥ T ben ok A0 am5 65 Rindisdh & epiteiatichs SRl ik Bpghdacth B oo
(4-{ 2-205- («hd Gl exeqehyaoydnadvbliticlacid B505AG] fiootateoM IMAE Aitnite Azdordisa@o! -
5- y1}-cyc| ohexyl)acetic acid.

the method of Silversand and Haux (1997). Incorporation of radiolabel into the triglyceride
fraction was analysed using a Radiomatic Flo-one Detector (Packard) connected to the

HPLC machine.

25  2) Measurement of Triglveeride Synthesis in MCF7 Cells

Human mammary epithelial (MCF7) cells were cultured to confluency in 6 well plates in
foetal calf serum containing media. For the experiment, the medium was changed to
serum-free medium and the cells pre-incubated with compound solubilised in DMSO (final
concentration 0.1%) for 30 minutes. De novo lipogenesis was measured by the addition of
30 50 uM sodium acetate plus 3 pCi/mL '*C-sodium acetate to each well for a further 3 h (J.
Biol. Chem., 1976, 251, 6462-6464). The cells were washed in phosphate buffered saline



Exanpl e 8: -

(44245- (3- Chl or ophenyl am no) [ 1, 3, 4] oxadi azol - 2-yl ] - 1H benzi m dazol - 5-
20yl i -cycl ohexyl )acetic acid. Exanple 9:

(44245- (4- WO LN onyl phenyl ami no) 11, 3, 41oxadi azol - 2-RAWGRBUBEHZI M d
azol - 5-yl kycl ohexyl )acetic acid. Exanple 10:

(4-1245-(4-Fl uorophenyl am no) [ 1, 3, 4] oxagé azol - 2-yl ] - 1H-benzi m dazol 5-
yl }cycl ohexyDacet Ic acid. 25 Exanple 11:
(4-{245-(3,4,5-Trifluorophenyl am no) (1, 3, 41loxadi azol - 2-yl NHbenzi m daz

ol - 5-yl } cygly Qsﬁﬁ’éﬁﬁ@&?ﬁtl"’/ﬁ e do&ﬂrl‘éuﬁ‘é’t& Aﬂ-ah was removed for protein
2007/ 14151 7PCT/ GB2007/ 002070 - MR M5 nfe Mr 5

51. 09- 1. 24deperminagipn uanglsp@.tmeselmmsm hl;‘- (Pexblv) basghon themeapd of hgwryiJ.2. 17
N T e e
heptane:propan-2-ol:water (80:20:2) mixture followed by aliquots of water and heptane
5 according to the method of Coleman (Methods in Enzymology, 1992, 209, 98-104). The
organic phase was collected and the solvent evaporated under a stream of nitrogen. The
extracts solubilised in iso-hexane:acetic acid (99:1) and lipids separated via normal phase
high performance liquid chromatography (HPLC) using a Lichrospher diol-5, 4 x 250 mm
column and a gradient solvent system of iso-hexane:acetic acid {99:1) and
10 iso-hexane:propan-2-ol:acetic acid (85:15:1), flow rate of 1 mL/minute according to the
method of Silversand and Haux (J. Chromat. B, 1997, 703, 7-14). Incorporation of
radiolabel into the triglyceride fraction was analysed using a Radiomatic Flo-one Detector
(Packard) connected to the HPL.C machine.
In the above other pharmaceutical composition, process, method, use and
15 medicament manufacture features, the alternative and preferred embodiments of the

compounds of the invention described heréin also apply.

Examples
The invention will now be illustrated by the following Examples in which, unless

20  stated otherwise:
(i) temperatures are given in degrees Celsius (°C); operations were carried out at room or
ambie;nt temperature, that is, at a temperature in the range of 18-25 °C and under an
atmosphere of an inert gas such as argon;
(ii) organic solutions were dried over anhydrous magnesium sulfate; evaporation of solvent
25  was carried out using a rotary evaporator under reduced pressure (600-4000 Pa; 4.5-30
mmHg) with a bath temperature of up to 60 °C;
(iif) chromatography means flash chromatography on silica gel; where a Biotage cartridge

L™ silica, 604, particle size 32-63

is referred to this means a cartridge containing KP-SI
mM, supplied by Biotage, a division of Dyax Corp., 1500 Avon Street Extended,

30  Charlottesville, VA 22902, USA;
(iv) in general, the course of reactions was followed by TLC and reaction times are given

for illustration only;



6 81.09-1.24 (2H, n), 1.45-1.61 (214, m), 1.7-1.791 (511, nm), 476
2.17 (21-1, d), 2.5-2.68 (114, n), 4.18-4.32 (4H. m), 6.9 OH

d),
7.03 (114,W§)%mf§.1%5-7.68 (3H m, 7.26 (111, d), 10.7 E:’LC.TAéI}%’%(_'LO%m

12.1 (111, (111, s). 7 61.09-1.24(211, m),
(211, m, 1.7-1.91 (511, m), 1101 C 452 2.17 (2H, d), 2.52-2.7
(1H m, 7.15-7.7 (314, m), 7.47 (211,-36-

(v) yields are given for illustration only and are not necessarily those which can be
obtained by diligent process development; preparations were repeated if more material was
required;
(vi) where given, NMR data ('H) is in the form of delta values for major diagnostic
5 protons, given in parts per million (ppm) relative to tetramethylsilane (TMS), determined

at 300 or 400 MHz (unless otherwise stated) using perdeuterio dimethyl sulfoxide
(DMSO-dg) as solvent, unless otherwise stated; peak multiplicities are shown thus: s,
singlet; d, doublet; dd, doublet of doublets; dt, doublet of triplets; dm, doublet of
multiplets; t, triplet, q, quartet; m, multiplet; br, broad;

10 (vii) chemical symbolé have their usual meanings; SI units and symbols are used;
(viii) solvent ratios are given in volume : volume (v/v) terms;
(ix) mass spectra (MS) (loop) were recorded on a Micromass Platform LC equipped with
HP 1100 detector; unless otherwise stated the mass ion quoted is (MH");
(x) LCMS (liquid chromatography-mass spectrometry) were recorded on a system

15 comprising Waters 2790 LC equipped with a Waters 996 Photodiode array detector and
Micromass ZMD MS, using a Phenomenex® Gemini 5u C18 110A 50x2 mm column and
eluting with a ﬂow rate of 1.1 ml/min with 5% (Water/Acetonitrile (1:1) + 1% formic
acid) and a gradient increasing from 0-95% of acetonitrile over the first 4 minutes, the
balance (95-0%) being water and where HPLC Retention Times are reported these are in

20  minutes in this system unless.otherwise stated; unless otherwise stated the mass ion quoted
is (MH");
(xi) where phase sepafation cartridges are stated then ISOLUTE Phase Separator 70ml
columns, supplied by Argonaut Technologies, New Road, Hengoed, Mid Glamorgan,
CF82 8AU, United Kingdom, were used;

25 (xii) where a SiliCycle cartridge is referred to this means a cartridge containing Ultra Pure
Silica Gel particle size 230-400 mesh, 40 -63 um pore size, supplied by SiliCycle Chemical
Division, 1200 Ave St-Jean-Baptiste, Suite 114, Quebec City, Quebec, G2E SES,
CANADA;

(xiii) where an Isco Companion is referred to then a Combiflash companion
30  chromatography instrument, supplied by ISOC Inc. Address Teledyne ISOC Inc, 4700
Superior Street, Lincoln, NE 68504, USA, was used;

(xiv) where a microwave is referred to this means a Biotage Initiator sixty or Smith Creator



d), 7.67 (214, d) 11.1 (111, d), 12.08 (114, s), 13.55 (1H s). 8
81.09-1.24 (2H, n), 1.45-1.61 (2H, m), 1.7-1.91 (5H, n), 452 3 2.17

(211, d 1H n), 7.1-7.83 (714, 11.2 (1

12. 08 (114 Dgﬁn%fg’ (1H?)s). 9 51 89 1 22}211 n)( lP GE?@%“?%%,
M, 1.7-1.91 (5H, n), 497 2.17 (2H, d), 2.52-2.7 (111, n, 3.24
(341, s), 7.2-7.75 (311, 37

microwave, supplied by Biotage, a division of Dyax Corp., 1500 Avon Street Extended,
Charlottesville, VA 22902, USA;
(xv) where GCMS is referred to then a Gas Chromatography —Mass Spectrometry analysis
was catried out on a QP-2010 GC-MS system fitted with an AOC 20i autosampler and

5  controlled by ‘GCMS solutions’ software, version 2.0, supplied by Shimadzu, Milton
Keynes, MK 12 5RE, UK; the GC column was a DB-5MS of length 25 m, 0.32 mm i.d.
with a film thickness of 0.52 um supplied by J & W Scientific, Folsom, CA, USA;
(xvi) where a centrifuge is referred to this means a Genevac EZ-2plus, supplied by
Genevac Limited, The Soveriegn Centre, Farthing Road, Ipswich, IP1 5AP, UK;

10 (xvii) where éhiral chromatography is referred to this is carried generally out using a 20pm
Merck 50mm Chiralpak AD column, (Chiral Stationary Phase supplied by Chiral
Technologies Europe, Parc d’Innovation, Bd. Gonthier d’ Andernach, 67404 Illkirch
Cedex, France), using MeCN/2-propanol/AcOH (90/10/0.1) as eluent, flow rate 80
mL/min, wavelength 300nm, using a Gilson prep HPLC instrument (200ml heads);

15  (xviii) melting points were determined using a Buchi 530 apparatus and are uncorrected;
(xix) the large scale hydrogenation at 2 bar for Intermediate 1ii was carried out using a.
Buchi hydrogenator Model 280 (Buchi AG, Gschwaderstrasse 12, CH 8610, Uster/
Switzerland);

(xx) The following abbreviations may be used below or in the process section

20  hereinbefore:

~ Et;0 or ether diethyl ether
DMF dimethylformarmide
DCM dichloromethane
DME [,2-dimethoxyethane
25 MeOH methanol
EtOH ethanol
H,O water
TFA trifluoroacetic acid
THF tetrahydrofuran
30 DMSO dimethylsulfoxide

HOBt 1-hydroxybenzotriazole



7.9 (21-1, d), 8.03 (214, d), 11.6 (1H d), 12.2 (1H, s),

D) m,

13.7 (1H, s). 10 51.09-1.24(211, m, 1.45-1.61 (211, m, 1.7-1.91
(511, ), Shmigd? (24 )2 82 2 7L . TS T s
-38-
EDCI(EDAC) 1-ethyl-3-(3-dimethylaminopropyl)carbodi-imide
hydrochloride
DIPEA diisopropylethylamine
DEAD diethyl azodicarboxylate
5 EtOAc ethyl acetate

NaHCO; sodium bicarbonate / sodium hydrogencarbonate
K3POy4 potassium phosphate
PS polymer supported
BINAP 2,2°-bis(diphenylphosphino)-1,1’binaphthyl

10 Dppf 1,1’-bis(diphenylphosphino)ferrocene
dba dibenzylidineacetone
PS-CDI polymer supported carbonyldiimidazole
CH;CN or MeCN acetonitrile
h hour

15 min minute
HATU O-(7-Azabenzotriazol-1-yl)-N,N,N’ N’-

tetramethyluronium hexoﬂuorophOSphaté

NaOH sodium hydroxide
AcOH acetic acid

20 DMA dimethyl acetamide
nBuLi n-butyl lithium
MgSO4 magnesium sulfate
Na;SOq4 sodium sulfate
CDCl; deutero chloroform

25 CD;0D per-deuterated methanol
Boc tert-butoxycarbonyl

All final compound names were derived using ACD NAME computer package.

30  The preparation of intermediates used in each Example is described at the end of the final

compound Examples section.



u_©61.09-1.24(211, n), 1.45-1.61 (2H, m, 1.7-1.91 (514 n), 473
2.17 (214, d), 2.52-2.7 (1H, m), 7.18-7.78 (5H, m), 11.6 (1H, s),

12.1 (114, (11-1, s). - 43 - Exarrple 12

cis-4-112- Tv?"'f?élﬂlslg Trifluorophenvfl am nol - 1, 3, 4- oxadi BGHEBAOYRO My,
enzoi m dazol - 5-yl | oxyl cycl ohexane- 1- ear boxyl | c acid O Lithium

hydr oxi de nonohydrate (83 ng, 2.0nmmol)-3®ms added to a stirred

sol ution of cis- 5ethyl

441 2[ 5-[(2,4,5-trifl uorophenyl)am no] -1, 3, 4- oxadi azol - 2-y1] - 31- 1- benz
oi m dazol -Examyglé¢ dxyhas-2! 2,415-Teiflbavopher indlel.3dcixadinzAX2-vIB3H-
ng, 0.2 n’ﬂ'm Jn.,a poxtur of HF. 4 tnL), MeOH (8 nL) and water (4
m.) and t d to 40C and stirred at this
tenperature for 3 h. The reaction mxtur.;e vvas concentrat ed in vacuo

to one quarter of its original vol eous solution
he/ Il |n gcipitate was
1) ~andMt herPre sed from

of citric acid 10 (80 nL) was adde
asagrey SO|I(!T'(39 , 75% . ifl

filtered, washed wth wat®r (/A
Et 011 to give the t|t|e,dl{rp

NVR 5 1.66 - 1.87 (811H0m) ™ 2.37 - 2.41 (1H, n), 4.57 (1H, s), 6.93 -
6.96 (0.66 3 : 9

7.63 E111 A I“mf”gf”“% 3([%1%(@@24%7 Critfo %’gh‘%?a?? ﬁd gréa%‘a%gll%?ﬂh
(0.6315, DenzcldidaZol{PylfFtibhery)]acetis adid nfcdhyl £ster (:E:)terrribﬁlafd)l (500 Anggt1.08) ;

M5 15 | nk n'ygl)ﬁ an(z lithium hydroxide monohydrate (459 mg, 11 mmol) in a mixture of THF (15

mL), water (15 mL) and MeOH (30 mL) was stirred at 35°C for 4 h. The reaction mixture

was concentrated in vacuo to one quarter of its original volume and then a 1N aqueous

solution of citric acid (80 mL) was added. The resulting precipitate was filtered, washed
10 with water (40 mL) and then recrystallised from MeOH to give the title compound as a

white solid (400 mg, 78%).

'HNMR § 1.11 - 1.20 (2H, m), 1.48 - 1.52 (2H, m), 1.76 - 1.87 (5H, m), 2.15 - 2.17 (2H,

d), 2.53 - 2.61 (1H, m), 7.19 (0.5H, d), 7.25 (0.5H, d), 7.36 (0.5H, s), 7.46 (0.5H, d), 7.57

(0.5H, s), 7.64 (0.5H, d), 7.70 - 7.77 (1H, m), 8.19 - 8.27 (1H, m), 11.06 (1H, br s), 12.06
15  (1H, brs), 13.57 (1H, s); MS m/e MH" 472.

Example 2 : frans-2-{4-[2-[5- henyl)amino]-1.3.4-oxadiazol-2-yl]-1H-

benzoimidazol-5-yl]cyclohexyllacetic ac@

HOJJ\ F

A solution of trans-methyl 2-[4-[2-[5-[(3,4-difluorophenyl)amino]-1,3,4-oxadiazol-2-yl]-

20  1H-benzoimidazol-5-yl]cyclohexyl]acetate (Intermediate 2, 238mg, 0.51mmol) and
Jithium hydroxide monohydrate (214mg, 5.09mmol) in a mixturé of THF (8mL), water
(8mL) and MeOH (16mL) was stirred at 35°C for 3 h. Thé reaction mixture was
concentrated in vacuo to one quarter of its original volume and then a 1N aqueous solution

of citric acid (80 mL) was added. The resulting precipitate was filtered, washed with water



Exanpl e~ 13 : -

ei s-4412-15- 1(4- Fl uor opherryl)am nol -1, 3, 4- oxadi azol - 2-v11- 3Hbenzoi m
dazol -5-yl |l oxvlcycl ohexane- 1-carboxylic acid O 20 Lithium hydroxide
nonohydratwo(zﬂﬁ""%&:”l. Onmmol ) was added in one portion tBCHG§¥q°7’P‘BB7°
sol ution of cis-ethyl

44245-[ (4-f 1 uor ophenyl ) am no] - 1, 3, 4- oxagl azol - 2-y1] - 3Hbenzoi m dazol -5
-yl ] oxy] cycl ohexane- 1- car boxyl ate (Internediate 31, 80 ng, 0.17 nmol)
ina mxture of THF (2 nmL), MeOH (4 nmL) and water (2 nlL) and the

reacti on i) and'RsrystailiséEHo@MBH € §i9¢ the tifle cdioundas hibeighteHbw s6lid
was concentrated L vacuo to one quarter of 25 its original volune
and then 493 Nga#liebus sol ution of citric acid (80 nk) was added. The

resulting: e e i ened, i-4-h
then recr yg[[ ai : Pds%gﬁf %'2?1@’6&’ ?’gggili?\eﬁ?ﬁ’?q%wlﬁse I\é%t gb%g’ozé@}%%%éo
sol i d (49 (0, m§&2 - 7.66Q5B0RF, 7715177 (1H, ROT! IGERODIZZOAM) #0), 11.80 412.20
NVR 5 1.67-.1.73 (4 M, 1,78+ ,1,89 (4H, n), 2.37 - 2.46 (1H, n),
4.56 (JfH, (éﬁzs)ﬁf%éo&#@imslmﬂﬁﬁnﬁ;*rzz S 7.28 (2.3H, ), 7.42
(0.2H, br s), 7.61 -7.68 (2.6H, n), 10.90 (1H,
Example 3: {frans-4-[2-(5-{[3-(Benzyloxy)phenyl]amino}-1,3.,4-0xadiazol-2-yl)- 1 H-
benzimidazel-3-vllevclohexyliacetic acid

T Oer o 3

10 A solution of lithium hydroxide in water (10%, 2 mL) was added in one portion to a stirred

suspension of methyl {trans-4-[2-(5-{[3-(benzyloxy)phenyl]amino}-1,3,4-oxadiazol-2-yl)-
1 H-benzimidazol-5-yl]cyclohexyl}acetate (Intérmediate 3, 200 mg, 0.372 mmol) ina 1:1
mixture of THF and MeOH (10 mL) and the reaction mixture was stirred at ambient
temperature for 20 h. A 1M aqueous solution of citric acid (10 mL) was added and then
15  the mixture was filtered to leave a solid, which was washed with water (2x10 mL). The
crude solid was washed with methanol to give the title compound as a pale yellow powder
(30 mg, 15%). )
'H NMR § 1.09-1.24 (2H, m), 1.45-1.61 (2H, m), 1.7-1.91 (5H, m), 2.17 (2H, d), 2.5-2.7
(1H, m), 5.12 (2H, d), 6.75 (1H, d), 7.16-7.68 (11H, m), 10.96 (1H, d), 12.1 (1, s), 13.5
20 (lH, s); MS m/e MH" 524,

Example 4 : [trans-4-(2-{5-[(4-Cyanophenyl}amino]-1.3.4-oxadiazol-2-y1}-1H~

benzimidazol-5-vl)cvelohexyl]acetic acid

OY"--.
0 N oN

25  Methyl [trans-4-(2-{5-[(4-cyanophenyl)amino]-1,3,4-oxadiazol-2-yl}-1 H-benzimidazol-5-

yDcyclohexyljacetate (Intermediate 4, 220 mg, 0.48 mmol) was added in one portion to a



s), 12.07 ¢1H, s), 13.38 (IH s); M5 Se M+ 438. 5Exanple 14 : -
trans-4-112454(2, 4, 5-Tri fl uorophenyl )am nol-1, 3, 4- oxadi azol - 2-v11- 3H
benzoi m dazol - 5-yl | oxyl cycl ohexane- 1-carboxylic acid 0 HO Lithium
hydr oxi de W&#8¥Wdtdfe (63 ngy, 1.5mmol) was added i n oneP@EEEBIBHIR2Y 0
stirred solution of trans-ethyl

41245-[(2,4,5-trifluorophenyl)am no] - 1, & 4- oxadi azol -2-y1] -3H 10
benzoi m dazol - 5-yl | oxy] cycl ohexane- 1- car boxyl ate (Internediate 32,
75mg, 0.15mml) in a mxture of THF (2nli), MeOH (4nL) and water (2mnl)

and the r aggkibR B PotasHntrReyiilhid A8 (15 P G.820hma)) th THR %I(TxﬁﬁﬁddQHe
m Xture was concentrated in vacuo to one guarter of its ori gl nal

vol ume andeaction maxtprg veasheaied ingonigrgvsye af 8Q Clpr. 10 mins dTHeguix g wWesas
added. The .} &Sithéh E}?vq%[«?ﬁﬁd%%ﬁ vsgﬁ%fd&k_‘slaﬁ&%f R Rad wik hisetarRg (40
Sta

m.) and then recry 1sed from1l to give the title conpound
as a whi t enixturé Wag Sidreg fordMins hid thdtVRtGed toddave akobd wWidh was)washed&ith

1.99 (214, 2.13 29 (IH 4. 1 L, 6.91
_6. 94((?S 6"?%“2 Om%)@@"e?‘hé)é&e(%‘r?"ﬁﬁga € Yo ﬁﬁl‘é@%";g 400, 3611,
d), 7.62 ('9.100 5109-1. 24221{ 'rn)71 ZSLI(QTEH%), 181-?91 (S}itln) mmnlds) Asbkp.7br
s). 1210&1H br s nile mpl e 15 :

ci s- 444- FI(4By m), 2745-%&4 (3%@)0’})?\%% éﬁrﬂrﬁﬁ)@@; @), 41. 5%%%21&0-(2}1)/3)&131%%2

2007 1415000 NGO 000 - 45 cls Eihyl

44[ 4-f1 uoro 245-[ (4-fl uor ophenyl ) ami no] - 1, 3, 4- oxadi azol - 2-y1] - 3Hbenzo

im da é |qx¥ _ﬁ;cl ohexane- 1- car boxyl at e (Internediate 33; 300 ng,
0.62 I) lved in 1:1 THF: MeOH (10 nL), 2M NaOH (4 nL, 8.0

mol ) addémeahlmb\tithmlblw wers prepued ivin anligond mieperBiampte ¥ wing? hr .

IMGitric acid 10 } was .added .and the 5 resulting precipitate
filtered, HHSER Aegtaring BgtelEs: and dried in vacuo at 50 C. The

crude prodtigim (gegrquﬂéth&gﬁpﬁ%mlﬂham gulﬁﬁatam-ﬁfiqiiﬂto gi ve the

title conpoun as a ite powd
1.58- 1 73 henzimi ?11)01'51)’ }mccioms(lmgtw #id. 2.3-2.42 (1H, m), 4.38- 4 55

1% (s 6 h-isb o ppSaropgieltagiin Eimindii 3l oapGaii il s

were pr epa]rléberimmldaznk-@yliﬁcﬂﬂlemd)wwldespect| vely in an anal ogous

U ang.- 444 BN o2 AR e minol 3 ossdpmal gl pengingippanles

nzi m dazolylﬁey/:lmex}lyacehohddanecar boxyl ic acid. :Exanpl e 17: .
-4-1[4-11 5 | az

e

Exanpl 195![}- cﬁ:ﬂﬁxﬁl)afcetlc acid.
f4-fluoro-2-13-112,4,5-trifl uor‘(;lgqhenvbam nol - 4- oxadi azaol -2- 20

v1l- 3H be&mlﬂaz@r&&sﬁ;ﬁﬁl\e%wé vd!iéasaw@mzn@m&mwézqi@rﬂ 'IHExarrpI e

benzimidazol-5-yl}cyclohexyl)acetic acid.
Example 10: (4-{2-[5-(4-Fluorophenylamino)[1,3,4]oxadiazol-2-yl]-1H-benzimidazol-
5-yl}eyclohexyl)acetic acid.

25 Example 11: (4-{2-[5-(3,4,5-Trifluorophenylamino)[1,3,4] oxadiazol-2-yl]-1H-
benzimidazol-5-yl}cyclohexyl)acetic acid.

O h,"

OH N 0



"H NVR M5 nfe’N111+ 16 "o e * N1 H (:)
1.86-2.12 (4H m,
7.6-7.7
2007/ 14151%PEH G007/ 002070 -

(4H, m,

(211,

2.21-2.32 (111,

I/ NMH 1.38-1.55 (4H,
4.12-4.25(111, m,
s), 12.4 (2H, s). 456

m,
11. 05 (1H,
46 - 17

m,

-42-

M, -

7.18-7.38

PCT/GB2007/002070

Ex

"HNMR

MS m/e
MH'

o
\

"\
-

§1.09-1.24 (2H, m), 1.45-1.61 (2H, m), 1.7-1.91 (5H, m),
2.17 (2H, d), 2.52-2.7 (1H, m), 3.87 (3H, s), 7.0-7.65 (6H,
m), 8.0 (1H, d), 10.05 (1H, d), 12.1 (1H, s), 13.5 (1H, 5).

448

o O
pN—

$1.09-1.24 (2H, m), 1.45-1.61 (2H, m), 1.7-1.91 (SH, m),
2.17 (2H, d), 2.5-2.68 (1H, m), 4.18-4.32 (4H. m), 6.9 (1H,
d), 7.03 (1H, dd), 7.15-7.68 (3H, m), 7.26 (1H, d), 10.7
(1H, 5), 12.1 (1H, 8), 13.5 (1H, s).

476

z

51.09-1.24 (2H, m), 1.45-1.61 (2H, m), 1.7-1.91 (5H, m),
2.17 (2H, d), 2.52-2.7 (1H, m), 7.15-7.7 (3H, m), 7.47 (2H,
d), 7.67 (2H, d), 11.1 (1H, d), 12.08 (1H, 5), 13.55 (1H, s).

452

\\
-

a

51.09-1.24 (2H, m), 1.45-1.61 (2H, m), 1.7-1.91 (SH, m),
2.17 (2H, d), 2.52-2.7 (1H, m), 7.1-7.83 (7H, m), 11.2 (1H,
d), 12.08 (1H, 5), 13.6 (1H, s).

452

ol

2
o7\

(]
-

51.09-1.24 (2H, m), 1.45-1.61 (2H, m), 1.7-1.91 (5H, m),
2.17 (2H, d), 2.52-2.7 (1H, m), 3.24 (3H, s), 7.2-7.75 GGH,
m), 7.9 (2H, d), 8.03 (2H, d), 11.6 (1H, d), 12.2 (1H, s),
13.7 (1H, 5).

497

10

n

51.09-1.24 (2H, m), 1.45-1.61 (2H, m), 1.7-1.91 (5H, m),
2.17 (2, d), 2.52-2.7 (1H, m), 7.15-7.7 (74, m), 11.0 (1H,
d), 12.1 (1H, s), 13.55 (1H, s).

436

11

Mn i

§1.09-1.24 (2H, m), 1.45-1.61 (2H, m), 1.7-1.91 (5H, m),
2.17 (2H, d), 2.52-2.7 (1H, m), 7.18-7.78 (5H, m), 11.6
(1H, 5), 12.1 (1H, 5), 13.65 (1H, 5).

473




HOO It N1, ...°ii NNHNFF 1.6-1.73 (4H, m, 1.78-1.9(411, m),

2.31-2.42 (111, 1), 4.43-4.52 (1H n), 7.2-7.4 (211, n), 7.68-7.79

(IH m, 8.17-8.29 (111, m), 11.2 (111, s), 12.1 (111, s), 13.8 (111,

S). 492 18WRIBW/Sk N1 H %, 1 a/ HF PCT/GB2007/002070
-43 -

Example 12 : cis-4-[[2-[5-[(2,4.5-Trifluorophenvllamino]-1,3.4-o0xadiazol-2-v1]-3H-

benzoimidazol-5-yl]oxy]cyclohexane-1-carboxylic acid

NG,

F

Li}hium hydroxide monohydrate (83 mg, 2.0mmol) was added to a stirred solution of cis-
5  ethyl 4-[[2-[5-[(2,4,5-trifluorophenyl)amino]-1,3,4-oxadiazol-2-yl]-3H-benzoimidazol-5-
ylJoxy]cyclohexane-1-carboxylate (Intermediate 30, 98 mg, 0.2 mmol) in a mixture of
THF (4 mL), MeOH (8 mL) and water (4 mL) and the reaction mixture was warmed to
40°C and stirred at this temperature for 3 h. The reaction mixture was concentrated in
vacuo to one quarter of its original volume and then a 1IN aqueous solution of citric acid
-10 (80 mL) was added. The resulting precipitate was filtered, washed with water (40 mL) and
then recrystallised from EtOH to give the title compound as a grey solid (39 mg, 75%).
'HNMR & 1.66 - 1.87 (8H, m), 2.37 - 2.41 (1H, m), 4.57 (1H, 5), 6.93 - 6.96 (0.66H, m),
7.01 (1H, m), 7.26 (0.33H, s), 7.43 (0.63H, d), 7.63 (1H, d), 7.67 - 7.74 (1H, m), 8.18 -
- 8.25 (1H, m), 10.98 (0.63H, s), 12.07 (0.69H, s), 13.40 (0.44H, s), 13.50 (0.24H, s); MS
15 mfe MH" 474.

Example 13 : cis—4-ﬂ}[5-[(4-Fl|_mroLhenvl)aminol-1,3,4-0xadiazol-2-vl]-3H-

benzoimidazol-5-ylloxy]cyclohexane-1-carboxvlic acid

SO C,

20  Lithium hydroxide monohydrate (44 mg, 1.0mmol) was added in one portion to a stirred

solution of cis-ethyl 4-[[2-[5-[(4-fluorophenyl)amino]-1,3,4-oxadiazol-2-yl}-3H-
benzoimidazol-3-ylJoxy]cyclohexane-1-carboxylate (Intermediate 31, 80 mg, 0.17 mmol})
in a mixture of THF (2 mL), MeOH (4 mL) and water (2 mL) and the reaction mixture was
stirred at 40 °C for 2 h. The reaction mixture was concentrated iz vacuo to one quarter of

25  its original volume and then a 1N aqueous solution of citric acid (80 mL) was added. The
resulting precipitate was filtered, washed with water (40 mL) and then recrystallised from
EtOH to give the title compound as a pink solid (49 mg, 66%).

*



FF N--N 1.42-1.6(414, m, 1.94-2.18 (4H, m, 2.29-2.4(111, m,
4.2-4.31 (1H, m, 7.26-7.44(211, m, 7.73-7.84. (111, m, 8.22-8.35
(1H, m, 11.3 (1H, s), 12.2 (2H, s). 492 Exanple 19 :

t r ans- 34449028417 | yor ophenvl | am nol- 1, 3, 4- oxadi azol -BCHERAIHRHP o
m dazol - 5-vl | cycl ohexyl | oxvpr opanoi ¢ aci d 5 Met hyl

trans-3444245-[ (4-fl uorophenyfl am no] - 144. 4- oxadi azol - 2-y1] - 1H

benzoi m dazol - 5-yl ] cycl ohexyl ] oxypropanoate (Internediate 37, 240 ng,
0.50 nmmol) was stirred in a mxture of MeOH (4 nL) and a 2M aqueous
solutionom-g n i7@nt e of y. 4l Ckbgn
m xture wag{ co0 ega? ntl'lg?\ (ﬁlz’e ’ai7§ éh%?grﬂgﬁglﬁ??zd Zi%r(l:l)g’ Jtﬁ%’e4 '%éﬁﬁi?)bgpgf
2M HC1 and Z0ie(1r7ek m)f 7.2 P& 3. Pilim), &.4248.2Hj brisdr7ehl, - el QedLwidt h0. M€ 1T,

(10 mL) foll y .\ 1001 , ed under high vacuumto
| eave a sosb’i @V}ﬁ%\g’ @bfﬁ%%r @@e%gé%d fromrefluxing glacial
acetic acid to give the title conpound as a cream col oured solid (53
ny, 23%(). ) ,.,1.51 - 1. m
211), 2.8¢9 = =

Exanpl e 2G,enzoim
trans-2-14-12-

HO _N\ O\”/

Lithium hydroxide monohydrate (63 mg, 1.5mmol) was added in one portion to a stirred
solution of trans-ethyl 4-[[2-[5-[(2,4,5-trifluorophenyl)amino]-1,3,4-oxadiazol-2-yl]-3H-
10  benzoimidazol-5-yl]oxy]cyclohexane-1-carboxylate (Intermediate 32, 75mg, 0.15mmol) in
a mixture of THF (2mL), MeOH (4mL) and water (2mL) and the reaction mixture was
stirred at 40°C for 3 h. The reaction mixture was concentrated in vacuo to one quarter of
its original volume and then a 1N aqueous solution of citric acid (80 mL) was added. The
resulting precipitate was filtered, washed with water (40 mL) and then recrystallised from
15  EtOH to give the title compound as a white solid (64mg, 90%).
"HNMR 6 1.41 - 1.56 (4H, m), 1.95 -~ 1.99 (2H, m), 2.09 - 2.13 (2H, m), 2.29 (1H, m),
4,34 (1H, m), 6.91 - 6.94 (0.67H, m), 6.96 - 7.03 (1H, m), 7.30 (0.35H, m), 7.43 (0.36H,
d), 7.62 (0.63H, d), 7.67 - 7.74 (1H, m}, 8.21 (1H, m), 11.0 (1H, br s), 12.10 (1H, br 5),
13.45 (1H, d); MS m/e MH" 474. ‘
20

Example 15 : cis-4-{4-Fluoro-2-[5-(4-fluerophenylamino)-1,3.4-oxadiazol-2-yl}-1H-~

benzimidazol-5-yloxy}eyclohexanecarboxylic acid

i H
aefesSsae!
JkO\ |~1\>_<\|~aj"’r F
° H

25



Prepared frominter medi ate 38 in an anal ogous manner to Exanpl e 19.
5h4 NMR (499.803 MHz) 61.32- 1.45 (m 2H), 1.48- 1.62 (m 2H), 1.88-
1.98 (m 2 -2.19 (m 211), 2.60 - 2.71 (m 111

(m 1H), G0 %,49%3), 7.14- 7.24 (m 3H), 7.55 (d, 1%{)%9‘3’33“%7’“"?378
(m-2H), 10.51 (s, 1H); M5 ink M-1+ 452. Preparation of
internmediates 10 Internediate 1 : -45-

trans-244-[24512. 4, 5-Tri f| uor ophenyham nol - 1, 3, 4- oxadi azol - 2-y11-

1H benzoi m dazol | 1 cycl ohex | lacetic acid nmethyl ester i) Methyl
244- (4- hydquaﬁglmhéﬂ;ﬁ/ f)lw@ﬁdﬁdséy M@i@nﬁmla@]el Siexadisol-Zril hithy |

Csponsi oroaroniseb o mic e URRGRIS drpSR, S Ay if RERY

in THE (3.#®aidissobet éwl i THFIGORI( @ mL)AWNAOHE L, Sa@idmtdlmni,dedhﬁlthe ~

reaction m xture,.was .al lowed to war ient t. erature

stirred foP™"Hf Sn”?‘ff%f ag’é’k?\gftgfnger\%g%@ﬁ?'ﬁalﬁ Cipp ﬁﬂgwg C@F‘g%"%‘e
(144 i, rksﬂt‘ing”@’eélpﬂﬁsﬁ&&@d;dv&lﬁbdamﬂﬂﬁﬂeﬂ@()%)%d drled in vacuo at 50 °C. The
4- (4- hydr oxy hengl ) cycl ohexan- 1- one in THF (1.2 L)

95
and the reHdbds RFAdyRt g FesTirialised fr?m@éﬁ%ace%c Aeid to aﬁﬁﬂv@ﬁlﬁletc@ﬁﬁwt(&z%

The phosphﬂgo;%a,@tagta%ﬁe%%@r was cool ed to 10C and the guanidi ne
sol ution controlling the tenperature between 8 and 12C

until no rétNMFaIS 1 A2 (4H.vris 1.38< Sdvdld, mERel-2.4vpldt, an)ud 83-ebS (AH) mhed
toriset ) . | L ed
or 1o n. ThEr s g RELT i EREORE S, (AR Y, AL S g mé =
aqueoul) sodadt i on of ammnl umchloride (2.4 L) and ethyl acetate (2.4
L). The aqueous phase was separated and extracted with ethyl acetate
(1.2 L). The organic phases were conbi ned and washed with brine (2.4
L), dried TRAfSHbWing BrampRE 661 8 defhriparedafesiR iltémlegiae 3806 edsheotive enan
solid. The spolid was slurri egdl n a mxture of ether and hexane

470 5 ni),20elogeys maepnsh e Swith a mxture of ether and |sohexane
(2:1; 240 inL) to give the product as a white solid (285 g, 94%.
MPt. 151- 152C ||) trans NEthyI

2-14-(14ih E¥ A, JOY6 IPE iy b:3.4-axidiavioh2-viatton
(50% wat er & agd. | 24444-

hydr oxyph b‘m;’“"' 2 7 %H" ! 4&13{ 41 mol) in dry THE (400
at nosphere3 %e'tgz%rlgnd TQF n]xt re “as f| I teli)ed over, Celite to | eave a
solid, whi = *15 sol ution was
concent r atExh e\1&c:umzst-@[Ihemeo-a-lsmlmmﬂwrbﬁhanSmiﬁﬂhw- kddial-Dy |
acet at The ide m, di ssol ved_in _hot ethyl acetate (100
m) a 't Y ; : ' 220l bay Rilling with ice

wat er, the preC| pltate was flltered and washed wi t h et hyl acetate (50
m) to give the title conpound as a solid (42 g 42% MPt 116.6_-

117. 0C 20| Examplerlans- Met hyl 2- 44- (4- ami nophenyi i c¥ENMRexyl | acet atfeMS

A solution of trans-nethyl 244-(4-hydr¢xyphenypcycl ohexyl]acet ate

(2.82g. 11.4 mol|) 25 and diisopropyl efhylam ne (2.32 tnL, 13.3 nm)nﬁ

in DCM (40 nmL) was cool ed to 4 Cand t |quororrethanesquonyI
(

chioride (g Tp—3mmoh— T8 5@ H ) T.86-2.12 (4H, m), | 456
Q 2.21-2.32 (1H, m), 4.12-4.25 (1H, m),

‘%;%N 7.18-7.38 (4H, m), 7.6-7.7 (2H, m)
1 . . 3 y - . ] E]
N*]rO%H

N Q 11.05 (1H, 5), 12.4 (2H, 5).




WO 2007/ 141517PCT/ GB2007/ 002070 - 49 - nmmintaining the tenperature
bel ow 6C. The reaction m xture was stirred at 4C for 45 mns and then
warmed to 15C. Stirring was stopped and the reaction mXxture was | eft
for 16 h. WRSWHYHIW e was poured into ice water (18 ni)PCYVEB2VHYPW
separated and the aqueous |ayer extracted with DCM (7 nlL). The

conbi ned organi ¢c phases were washed witpga 2N 5 aqueous sol ution of
sodi um hydroxide (2 nL) and then brine (9 nL), dried (M504) and
concentrated in vacuo to leave the internediate triflate as a yell ow

The interjmediate |tri te (12 g, 32 mmpl e |of
cesi um caff bonat e |( 14 g 44 mml) pal Pédﬂtﬁ%(égef‘%t"e“%‘w%féu‘bm)i 9

solid (4.59 g7 106%/9,E whi ch was used w 11}(5 mu3 (mh{)emgmugl(ﬂncla;l on. 492
mol ), BINAP (1.7 g, and 1)7§eﬁ;gﬁh%ﬁ1}o¢g%|7r79r‘(m(l% 3,9 n1_,

47 mol ) |in THF (j200 rrL) ng start e vessel

evacuat ed| and purjged wi th r‘i' 5 tiBdg-8. ZH{éHsmi),rlrlé’oUHL%)th?é S
heated to| reflux |[for 16 h. The r i on ﬁ%)gi{%%( cool ed to anfji ent
tenperature and dgoncentrated in wacto 1 res)l due The re3| due
was part| eh—et hnr /360 nri__\ ARt Aand t -
layers weke d8parlabedl. The aqueous | ayé #4%55@%@cfgﬁ2#l(‘mé?her 2

x 15 360 jmL) and [t he/Tynbi ned organic Ig)@gr@m[ﬁl)dfge,@l( msgjl) and
concentrated in Vacu o] ave a crude|yellow oil "which was used (with
no furthef purifilcati owﬁeucr ude irni 5@50241* @H, m), ol -$4.(dE, m),

di ssol ved| i n net hanol (3

W I C 1 M
sol ution jof hydrdchloric aclfd .{ §92L§éjcfgg§’cgﬁ’ol\?\,{%y¢1ﬁ i’?\% g\l ni ng
the tenpefrature Hel ow 7C. The suspensgi 0RHyad warned to anbi ent 20

tenperatufre over (16 h. The nmethanaf was renoved in vacuo and the
resul ti nglm xt urd diluted with water (100 m) The aqueous mxturle

was washed with ether (2 x 30 rrL) and the conbl ned organl c |l ayer
washed with a 1.
comnbi _I’lEd AgqUEOU:

y epamoiEraz pit ate. Ethyl acetate (3
x 200 rnL) was added and the Iayers were 25 separated. The conbined
organic layers were dried (MgSO4) and concentrated in vacuo until a
precipitate forned. The m xtare was cool ed, fythered and washed with
hexane (20 nmL) to give th®-froduct as a pa~le solid. The
filtrates were concentrated va to Ve a di tpogal product,

whi ch wer e conbi ned, concentrat@'@'\r Hhd pu ed by col um
chromat ogr aphy, using a gradient of 10 -7 50 % Et 0AC and i sohexane as
el uent 3o 30 gl ve the product as a yell ow solid (5.1 g, conbi ned

yi el d 65% ! Atuordghén lalﬁiﬁ l,y)@-oxadlazol- -yl]-1H-

2007/ 141517P /ﬁérgo%gs%olggﬁi Oéx;h Y) wel

({4-1trans cmzwucmlrﬁ;xg}cyzlo@%élorswrywemeH@i@ymﬁdletﬁéﬁwpm, Re0memel) wae e

tate red
sol ution #t tbaﬁ%ln%{e@%%%ﬁfg@ﬁ) am nophgarﬂil cyéﬁgﬁgﬁfp?lacﬁ%
(1740 ny) amlenyyermpratere (fer GBI hnu)actum D3¢ 5@s soaltd) inan i@bathxind aeidified

addi ti co .en
21 181, 5P SR 9P S B MR R B RS O o
DCI(\j/I (100 nda)) fdl‘lgﬁrh@ﬁy ethéd (10l and &ﬁhdﬁdﬂeﬂn@ acuma t¢ ﬁa@verzmz_%qhdt Tleersolldi ed
and concentrated i uo to give the titl un as a
o GO s reltysalllpod it il st goetif 4id 10 L (hSyitle Gormpaun Rt p gippim
s), 3.58 (gdﬂ,u@s,oha §38m§523@ H+DMSO, m), 102.21 (211, d), 1.75 (511,
m, 1.43 (211, i (21 m; Ms me (MH 332. v) trans-Methyl

2- 1444-f . . | t
te O)L . (@Wﬁﬂ"%ﬂ‘f‘?ﬂ?ﬁ) T o o o 08

in onelpor20Bn246(m, B0 2Ad e, 2H), 2.62 - 2.69 (m, 1H) 3. 32 3 41 (m, 1 ) 3. 70 (t, 2H),
7.15-7.22 (m, 3H), 7.46‘ (s, 1H), 7.55 (d, 1H), 7.60 - 7.66 (m, 2H); MS m/e MH' 466.




suspensi on of amoniumnitrate (49 ng, 0.6 nunol) in DCM (3 nL) at OC
under an argon atnosphere. The reaction m xture was stirred at 0C for
1 mn and then a solution of trans-nethyl

24444- [ ( meWRRYER—EBONy| f or nypani no] phenyl ] cycl o- hexyl | aJREVGBROTHRE0
ng, 0.6 mol) in DCM (1 nL) was added. The reaction m xture was
stirred at OC for 30 20 mns and then wgfmed to anbi ent tenperature
and stirred for 3 h. A second portion of trifluoroacetic anhydride
(28 RL, 0.2 mml) was added and the reaction mxture was stirred for

16 h at arﬁy.@:e96rr%h@ﬁm.g-lsTﬁ@amee;&&ﬂeﬂmmmbmwmmacpomged in
vacuo to Hal S orlginal volune an €N a saturated aqueous

sol uti on dienzeiiidanohdillavelohexxloxyaestic ackh nl) and Et 0Ac (20 mL) were
added. The layers were separated and the 25 o gﬂnl c | ayer was washed
with brine (10 ni), dr| (MgS™) and concent at\ Hin vacuo to | eave
a yellowoil. The oil urified by col o] ography, eluting
wth a - 51 - gradient @)‘%’0 4 % |soh to give the
title conpound as a yel |l Ow o a’T"-P| sed qn_gtanding (92 ny,
419% . 1HNVR 8 1.13- 1.22 51 (2H, q), ¥.92- 1.95 (5H,

n, 2.27(2H d, 2.54 - 260(111 n) 369(3H s), F4.02 (3H, s),

Fk (et et SRt R i palockls bbb Mo 0 L o) 1
(13 1 6 o rsbMIERER SOl AR asBRE 2 e RV 00, PR CPOG A, ©

of trans- meegy2.19 (m, 2H), 2.60 - 2.71 (m, 1H), 3.39 - 3.51 (m, 1H), 4.05 (s, 2H), 7.14 - 7.24 (i,

acetat e (GRnESS G At TH oD e VBRI 5 X1 br e vas

stirred at anbient tenperature for 2 h. The reaction m xture was
concentrated in vacuo to |l eave a residue that was triturated with
et her (15 Pnepapationiof intermediatesd to | eave the title compound as a 15
yello ol4 . . 46- 41, D4 1
(o1 ‘r’;%(}’S 11'.n i 1 {2} 4:5-1 1 mif 1_4.4b§ad132(§? 1
3.60 (3H, Hi-bedzoimidazel-5-slcvelohegyllagetitoacid methy ester 97 (111, d), 8. 13
(1H, d), 10.52 (111, s), 11.41 (1H, s); Msink (MHy 377. 20 vii)
trans- Met hyl 244-13-nitro-44154(2.4,5-trifl uorophenyl)aminol

1, 3, 4- oxadh Methyl-22[4-(d diyidesnwiphennllcpelbipdxelidére] wetakohexyl | acet at e

o

NO2N-NA I 7-N O ... 2,4,5-Trifluorophenylisothiocyanate (515 ng, 2.7
nol ) was added in one portion to a stirred solution of nethyl
[trans-4-(4-{[ hydrazi no(oxo)acetyl ] am pe 3- _2Be

ni trophenyl ) cycl ohexyl kacetate (1.0
reaction mxture WD 2007/ 141517pP&H

Trimethyl phosphonoacetate (170 mL, 1.05 mol) was added dropwise to a stirred
suspension of sodium hydride (60 % in mineral oil, 27.5 g, 1.14 mol) in THF (3.5 L)

cooled to 12°C. After completion of addition, the reaction mixture was allowed to warm to

in DVA (50 nL). The
/0(5’2070 - 52 -

15 - HO

ambient temperature and stirred for 1 h. In a separate vessel, N,N-tetramethyl guanidine
20 (144 mL, 1.14 mol) was added to a suspension of- 4-(4-hydroxyphenyl)cyclohexan-1-one
(235 g, 0.95 mol) in THF (1.2 L) and the reaction mixture was stirred for 1 h at ambient
temperature, Thé phosphonoacetate mixture was cooled to 10°C and the guanidine
solution added slowly, controlling the temperature between 8 and 12°C until no residual
exotherm was observed. The temperature was allowed to rise to ambient temperature and

25  the reaction mixture was stirred for 16 h. The mixture was partitioned between a dilute



was stirred at anbient tenperature for 30 m ns and then EDAC (522 ny,
2.7 nunol) was added in one portion. The reaction m xture was marned
to 80C and stirred for 30 mns. The m xture was concentrated in vac
to | eave aVBrHYHe 1381 | ow solid, which was triturated W?W"ﬁﬁ%‘mm“mm
acetonitrile. The m xture was cooled to anbi ent tenperature and then
filtered to 5leave the title conpound ag-a bright yellow solid -
(1.18g, 81%. IHNWR 8 1.10- 1.18 (2H, m, 1.46- 1.56 (2H, m, 1.76-
1.85 (5H, m, 2.25 - 2.27 (211, d), 2.58 - 2.65 (111, m, 3.61 (3H,
S), 7.69 -agdeold séldddn ofMmmdénifh dhldrkle (A4, L)7an94athy1 Gc@hte((24-1D, The, agBedld

;,I ?I )2 1t l(’ ijliygg'q%\{/’%;/qe%g}at]ég anc} ]é%frac?ed’ wi]f& eﬂﬁyl acetate (1 % L). N%’hglclrgeanic pha§§s4wer:!éo
244- 13- amg g@bﬁm&%ﬁa %Ja%héb with bkihé ¢24 qgh@ﬁémmmblana AnnadedzpheRnco !

bonvi | am n enyficycl ohexyll acetate A Stirred suspensi on of
t r ans- met Hedve an off-white solid. The solld was slumed ina m1xture of ether and hexane (2:1; 470

24443-nitr 4 i o]
nyllangno]qﬂéﬁﬁ??éé% ﬁ%%§ ace 8@ﬂ§?{%§§%&8 %m%ﬁﬂhgo Qﬁéﬁiﬁg%%ggﬂg
pal | adi umpesiucieastaovhi{e0hd (A$P g H4%). MLRt U 155°CTHF (30 i nL), MeOH (30
inL) and dioxane (30 nmL) was stirred under a hydrogen atnosphere for
2 h. The mxture was filtered and the sol vent was concentrated in
Vacuo to gi)anbVeethiltd &odted (1.13g, 1009) .

NVR 8 1. 05- 11, m, 1.70- 1.85 (511, n)
2.20 - 2.26 (21 1, 20’ d), '2.28 - 2.40 (111, m, 3:61 (311, s), 4.90 -
5.05 (2H, br s), 6.45 - 6.50 (1H, d), 6.65~(11ldmes), 7.00 - 7.05
(111, d), 7.18 - 7.60 (1H, m, 8.15 - 11, m, 10.22 (111, s),
11.00 (111, s); M5 nmle M+ 504. AQ 141817PCT/ GB2007/ 002070 - 53
-

trans-2-14-1245-1(2, 4, 5-Tri f | worowsenyf | am nol - 1, 3. 4- oxadi azol - 2-y11-
111- BEnzoi ni dazol - 5- yl I cycl ohexyl |l acetic acid nethyl ester N ., 11N
00 A sol utliognPailadiunmesrseantminl{§0% water wet, 6.9 mmol) was added to methyl 2-[4-(4-

21413- am no-44 tr|qu ro | anj.no 3,4-

oxadi azol 3‘ ﬂmégl?it‘?gﬁ%ffgﬁf’%‘f {%F{@ﬁ %%%li@eq%{%ﬁ: ((140%31]“& T og
nol ) and raggbh flhgg%ﬂedva(s&i%ed &l3p°d _t#]c&eehgadrbgerni atrfogphiérer( parjaSheaixhee in
a mcrowave at f.or m ns. e reaction nj xtu o]

anbi ent  t e¥gsdHigredio¥erLlit ipdegveaisphd. g %Smaéh%rﬁa § THF Gy Jﬁhﬂ?@iﬁed
Wi th aget QBjufibh Was é&éeﬂﬂa}cdttﬁ vhERMUE |edvPlekidue, WHChSPAd washebwith éthyr at ed
with a hot m xture of MeOH and Et OH (200 ), cool ed to ambi ent

t enper at uragetatad Thoeiute evieuretvss|dissotued indot sthyl aceteipbHmal-y anditesnrenled t

i.) 528( gHt aa%b%e% {e f%%é]% ”ﬁftmﬁ%ﬂ%gg 1;?%{3 the é%clp%ta%év %iﬁmed Thd w&shé@'

- 3.61 (3Mmith ethyl agetdt? (50 MLP® ie: tﬁmptlmqmmufz@as(a)so&ﬂ (4213,,42%)364?01%—
s) 7.46 ( I;,IC d), 7.57 (0.511, s), 7.64 (0.511, d), 7.70 -7.77 (1H,
, 8.20- 7°(1H, m, 11.07 (1H, s), 13.58 (111, s); Ms i.nk Ml +

486 v

iii) trans-Methvyl 2-[4-(4-aminophenvlcyclohexvl]acetate

' ',..\\n/OMe
. 0
H,N

A solution of trans-methyl 2-[4-(4-hydroxyphenyl)cyclohexyl]acetate (2.82 g, 11.4 mmol)
25  and diisopropylethylamine (2.32 mL, 13.3 mmol) in DCM (40 mL) was cooled to 4 °C and

trifluoromethanesulfonyl chloride (1.42 mL, 13.3 mmol) was added over 30 mins,




Internediate 2 : trans-Met hyl -

2- 14-12454( 3, 4-di f |l uor onhenyl ) am nol- 1, 3, 4- oxadi azol 2-y11-111- benzoi m
| dazol -5-yl | cycl ohexyl | acetate 1) trans- Met hyl

2- 043- ni t rY04007AI41547 3, 4- di f | uor ophenyl ) am nol1l, 3, 4- oxadtG@/eBWO7102¢79
car bonyl I am nol phenyl i cycl ohexyl | acetate NO2NN | 0

3,4-Di fluorophenylisothiocyanate (161 pkg._1.27 mmol) was added in one
portion to a stirred solution of mnethyl

[trans-4-(4-fihydrazi no(oxo)acetyflam no) - 3-

ni trophenyl| §t¥%tn%§§é(g? Al ﬁ{r@%eﬁo&%%eﬁ'ﬁg@a%&o% phixdre WS 28 at o206, 530! )

i n DVA (2511 erature € reaction mxture was

stirred atmiashicihén W@ﬂﬁ@l’tallﬁﬂce Stﬁfm@ﬂramm@edan&ﬂiefeaaﬁdl inixeure RRAGH(f36 8
ng, 1.4 mmol) was added in one partion. The r tion was dto-
B0C and stlrt deheraxtus W BATCTTA IFeoRis (1 MHx e fayeraepseter i e abioysn

vaC uo and . j}gﬁ ﬁwdtﬁﬂ%Cﬁﬂ?% W cbﬁnbﬁ'k'& 8igaflc %és@s wek \%@Eﬁrmﬁ@QZN

cool e Itered to |l eave the title conpound as a

soI i d (566G:qnepus i@i@%n ofppdinvrhydrokide42 mi.)2nd (fen brln@rﬁ mh), gged ({\45%340 apd ’

3 51 (311 Duspheyes ey e idnembdll dilae & My Solifd S0,

(2&1 m, v7h185wasﬂse&?vltﬂ121blﬁmﬂ’)erpﬂﬂ.ﬁ®90ﬁ1H br s), 11.39 (111, s); M
I nk ML- 1+
244- 0- am e4meli’5e&‘(a§e H‘feﬂ “*r(rr‘ &%m*&lﬂél"jaéﬁij%‘l‘?a?‘ﬁmﬁfgﬁf’%%l"%rbﬁmio

carbonyl | gk el phemdl), Mﬁﬁﬁhﬁé@)ﬂa@m%%ﬁ$9nNhBE](BIHA9{$Q@$J9QﬂmOD and
trans- rrethyl 1443-nitro 4§£Lpﬁ%(34d|fluorop 1,3, 4-

oxadi afol depzaphennnaymingi-f mmele et Bh 00 enﬁf‘)g?‘g"?ag]ém angthe g

mml) and \;Jegsér Ra L adiAe AR pﬁ@%@%(nﬁ%o 5 tinfbs 2THE ket Sni Qfurd RN hebR8 to
THF (30 nlL) and di oxane 15 (30 was stirred under a hydrogen

at m)s pher ereiﬂl@r fos 16 h. Thereaetiontrisireivas Qﬂoéeckmgﬂlbiien& temnpeyatipegand concentrated
concent g 500 [RASHR 8!l hRRANI i i el
24442- 13- 1@ B0 Al gladd the Ilaypfseweyé Jepatated] -The quwﬂra?s bxtﬁac;e!ilmﬂﬂ.ether 2Dx
B O RIS S M b Al ()
ani no- 4- [ [151dabSa drude yelusy &Dhrﬁi&bi pag s vistSndtfueikerdiugificdtion2- _
et ont t 11 The S TR GE bordmel i drh e SR Ha0Y LA of s ot
150C for Inofthfssed hﬁ 1" 36itdisH of Hy¥itdéhfric acid (100 mL) was added slowly,
maintaining the temperature below 7°C. The suspension was warmed to ambient
20  temperature over 16 h. The methanol was removed in vacuo and the resulting mixture
diluted with water (100 mL). The aqueous mixture was washed with ether (2 x 30 mL) and
the combined organic layer washed with a 1 M solution of hydrochloric acid (2 x 30 mL).
The combined aqueous layers were basified to pH9 with a 10% aqueous solution of sodium
carbonate to give a precipitate. Ethyl acetate (3 x 200 mL) was added and the layers were
25 separated. The combined organic layers were dried (MgSQOs) and concentrated in vacuo
until a precipitate formed. The mixture was cooled, filtered and washed with hexane (20
mL) to give the product as a pale yellow solid. The filtrates were concentrated in vacuo to
‘give additional product, which were combined, concentrated ir vacuo and purified by
column chromatography, using a gradient of 10 — 50 % EtOAc and isohexane as eluent to
30  give the product as a yellow solid (5.1 g, combined yield 65% over 2 steps). M.Pt. 117 -
118°C



- 55 - was cooled to anmbient tenperature and filtered to | eave a
solid, which was washed with acetonitrile (15 nL) to |leave the title
conpound (Internediate 2) as a yellow solid (258 ng, 45%. NVR 8 1.13
- 1.22 (2RVOUTI4147- 1.55 (2H, m), 1.82- 1.92 (5H, m PCI/GE2P207Y)
2.53 5- 2.62 (111, m, 3.59 - 3.62 (311, s), 7.18 - 7.65 (5H, m,
7.71 -7.77 (1H, m, 11.15 - 11.68 (1H,_&). 13.51 (1H, s); M5 in/e MH
468. Internediate 3. Methyl

ftrans-4-12-(5-113-(benzvl oxy) phenyl | am nol -1, 3, 4- oxadi azol 2-y11-1Hb

enzi m dazgl_v);ﬁewg gzt.gfrgm_% 3 AR Lo thy1ey SRR GISH A1 nidBoR

Prans- 4- ( 11 - V4

oxadi azol - 2-yl ) car bonyl ] ar ni no} phen ) e*jyl | aowé at

(Internediate 12, 400 ny, MEOL2 2 M xgure of acetonitrile
and gl acial acetic acid (15 er Qs leat Be~at 0Co n a m crowave for
15 m ns. The reaction nixture was cool ed to anBient t enper at ur e,
15filtere I | v et b Il ve
the ti11 o Aol FRR SR E ERE ORRRAEERER Mo BRI oty Bk RLE

| nt er medi dé€4-amidophenyl)cycldtesyflasktatevl T gt andpddiae €6688enk) (&Y i n

an anal_ogou pRel-tQ | ni.ernedi ate | ng .20l i 3- S
starting n‘ﬁﬁ)eagi%a '.“{ﬂﬁrg}fe ﬁdﬁgniwﬁﬁ c%ﬁ“? l%tffl{.ﬁe ‘E}%t‘}fg JIV% We% 1B Wafin to an%lgelﬁ
2007/ 1415 héiRperhtao3aAQilir@DRO8Dhours. The solution was diluted with DCM (100 mL),

washed with water (50 mL) and brine (50 mL), then dried and concentrated in vacuo to

give the title compound (2267 mg) as a solid.
'H NMR & 7.60 (2H, d), 7.18 (2H, d), 3.83 (3H, 5), 3.58 (3H, 5), 2.58-35 (LH+DMSO, m),
10 2.21(2H,d), 1.75 (5SH, m), 1.43 (2H, m), 1.12 (2H, m); MS m/e (M-H) 332.

v) trans-Methyl 2-[4-[4-[(methoxycarbonvlformyl)amino]-3-nitro-phenvylicyclohexyl]-

. o
N
WHLO/

0

acetate
NO

15  Trifluoroacetic anhydride (84 pl., 0.6 mmol) was added in one portion to a stirred
suspension of ammonium nitrate (49 mg, 0.6 mmol) in DCM (3 mL) at 0°C under an argon
atmosphere. The reaction mixture was stirreci at 0°C for 1 min and then a solution of
trans-methyl 2-[4-[4-f(methoxycarbonylformyl)amino]phenyl]cyclo-hexyl]acetate (200
mg, 0.6 mmol) in DCM (1 mL) was added. The reaction mixture was stirred at 0°C for 30

20  mins and then warmed to ambient temperature and stirred for 3 h. A second portion of
trifluoroacetic anhydride (28 uL, 0.2 mmol) was added and the reaction mixture was
stirred for 16 h at ambient temperature. The reaction mixture was concentrated in vacuo to
half its original volume and then a saturated aqueous solution of sodium hydrogen
carbonate (30 mL) and EtOAc (20 mL) were added. The layers were separated and the

25  organic layer was washed with brine (10 mL), dried (MgSOy) and concentrated in vacuo to

leave a yellow oil. The oil was purified by column chromatography, eluting with a
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gradient of 30 to 60% EtOAc in isohexane, to give the title compound as a yellow oil
which crystallised on standing (92 mg, 41%).

THNMR & 1.13 - 1.22 (2H, m), 1.51 (2H, q), 1.92 - 1.95 (5H, m), 2.27 (2H, d), 2.54 - 2.60
(1H, m), 3.69 (3H, s), 4.02 (3H, s), 7.56 - 7.58 (1H, m), 8.11 (1H, d), 8.71 (1H, d), 11.80
(1H, s); MS m/e (M-H) 377.

vi) Methvl [trans-4-(4-{[hydrazino(oxo)acetyllamino}-3-

2 o
H
N\H,H\N,NHZ
H
0

nitrophenyl)cyclohexyljacetate

NO

Hydrazine monohydrate (13 pL, 0.26 mmol) was added in one portion to a stirred solution
of trans-methyl 2-[4-[4-[(methoxycarbonylformyl)amino]-3-nitro-phenyl]cyclohexyl]-
acetate (81 mg, 0.2 mmol) in EtOH (4 mL) and the reaction mixture was stirred at ambient
temperature for 2 h. The reaction mixture was concentrated in vacuo to leave a residue '
that was triturated with ether (15 mL) and then filtered to leave the title compound as a
yellow solid (76 mg, 94%).

'H NMR 5 1.09 - 1.18 (2H, m), 1.46 - 1.54 (2H, m), 1.75 - 1.83 (5H, m), 2.25 - 2.26 (2H,
d), 2.57 - 2.63 (1H, m), 3.60 (3H, s), 4.72 (2H, s), 7.69 - 7.72 (1H, m), 7.97 (1H, d), 8.13
(1H, d), 10.52 (1H, s), 11.41 (1H, s); MS m/e (M-H) 377.

vii) frans-Methyl 2-{4-[3-nitro-4-[[5-[(2.4,5-triflucrophenyl)amino]!.3,4-oxadiazole-2-
carbonyllaming]phenyl]cyclohexvl]acetate
Yo
o
O
F

NO,
™~ o F

2,4,5-Trifluorophenylisothiocyanate (515 mg, 2.7 mmol) was added in one portion to a

stirred solution of methyl [trans-4-(4-{[hydrazino(oxo)acetyl]amino}-3-

nitrophenyl)cyclohexyl]-acetate (l-.O g, 2.7 mmol) in DMA (50 mL). The reaction mixture



Internediate 12: Met hyl ¢

ftrans-4-(3-am no-4-{1(5-113-(benzyl oxy) Menyl | am nol-

13. 4- oxadi azol - 2-yl ) car bonyl | am nol phenyl kycl ohexyl | acetate oy-." 0
510% PI at i W@RPGA4EEY bon (100 ng) was added in one port i RSA/EB2047/002070
stirred solution of nethyl

[trans-4-(4-{[(5-{[3-(benzyl oxy)phenyl ] &ni no}-1, 3, 4- oxadi azol - 2-ypcar
bonyl | am no}-3- nitrophenyl)cycl ohexyl]acetate (I nternediate 21, 470
ng, 0.80 nmol) in THF (50 nl) at ambient. tenperature and the reaction
m xture Wagas$iibred ﬁqidﬁ@ﬁfenﬂ)ekﬂlﬂé 280 nFhdBRARRG BDAC(52/mg, 2.7 Rihol) was
reaction mxture was filtered and concentrated in vacuo to | eave the

title corrpaddcdjm(oaé)@omngn Dbeseactdnanilsreeast warmed to 80°CranfiNMRra! for 30 mims
(211, m, 1, 57(211, m 2 (5H, . 3

734 21 b Tt Ty e oaebhigtel i e g Apyipht yefiod oyt v iturgted,
( ;Llllldg) ,(uilgnlﬂot ngdtbnl\lgﬂe 'EleaMrﬁiﬁigb wakljooled fo ﬁlgﬁicﬁt&éﬁﬁératuféandhﬂ&nﬂte(eﬂlﬁ

S S I n Inte | at 3-20 The foll ow ng
i nt er modi d¢avs ﬂ&ﬁetfﬂé’cﬁf@ﬁ&?deﬁqtﬁ'gghy%lﬁa’lsﬁ ﬁio to Internediate 12

using Inte i teyi I inl

using | ”Wl 2%. %@S‘%ﬁ”? 111%%(%?; rﬁ)il%ml SS(BH 8),2i5 NVR (9,
d), 2.58 - 2.65 (lH m),361 (3H, 5), 7.69 - 777 (2H, m), 7.90 (lH d) 704795 (1H, m),
8.14 - 8.21 (1H, m), 11.19 (1H, s), 11.46 (1H, s); MS m/e MH" 534.

10  viii) trans-Methyl 2-[4-|3-amino-4-[[S-[(2.4.5-trifluorophenyl)amino]1.3.4-oxadiazole-

2-carbonvllamino]phenyleyclohexyl]acetate

NH, N—N
\
Hm)’\ o> —N  F
.‘.\‘ 0

A stirred suspension of rans-methyl 2-[4-[3-nitro-4-[[5-[(2,4,5-trifluorophenyl)-
amino]1,3,4-oxadiazole-2-carbonyl]amino]phenyl]jcyclohexyl]acetate (1.14 g, 2.14 mmol)
15  and 10% palladium on carbon (100 mg) in a mixture of THF (30 mL), MeOH (30 mL}) and
dioxane (30 mL) was stirred under a hydrogen atmosphere for 2 h. The mixture was
filtered and the solvent was concentrated in vacuo to give the title compound as a yellow
solid (1.13 g, 100%).
"HNMR 5 1.05 - 1.20 (2H, m), 1.35 - 1.50 (2H, m), 1.70 - 1.85 (5H, m), 2.20 - 2.26 (2H,
20 d),2.28 - 2.40 (1H, m), 3.61 (3H, s), 4.90 - 5.05 (2H, br s), 6.45 - 6.50 (1H, d), 6.65 (1H,
s), 7.00 — 7.05 (1H, d), 7.18 - 7.60 (1H, m), 8.15 - 8.25 (1H, m), 10.22 (1H, s), 11.00 (1H,
s); MS m/e MH™ 504,



1.92 (5H, m, 2.3 (211, d), 2.34-2.45 (1H, m, 3.66 (311, s), 4.95

(2H, s), 6.55 (111, dd), 6.7 (111, d), 7.12 (1H, dd), 7.82 (211,
d) 794(2H 7) 10. 22(111 s), 11.6 (111, s). 14* \ 0 .
-53.

ix) frans-2-[4-[2-]5-[(2.4,5-Trifluorophenyl}aminel-1,3.4-oxadiazol-2-yl]-1H-

benzoimidazol-5-vl]cyclohexyllacetic acid methyl ester

N Ny F .
0 O/@N/ O/lkN
A H "
NN

A solution of frans-methyl 2-[4-[3-amino-4-[[5-[(2,4,5-trifluorophenyl)amino]1,3,4-

5  oxadiazole-2-carbonylJamino]phenyl]cyclohexyl]acetate (1.01 g, 2.08 mmol) and acetic

acid (3.2 mL) in acetonitrile (50 mL) was heated in a microwave at 150°C for 15 mins.
The reaction mixture was cooled to ambient temperature and the resulting mixture was
filtered and washed with acetonitrile (15 mL) to leave a solid. The solid was triturated
with a hot mixture of MeOH and EtOH (200 mL), cooled to ambient temperature and

10 filtered to leave the title compound (Intermediate 1) as a tan solid (640 mg, 67%).
"THNMR §1.12 - 1.21 (2H, m), 1.48 - 1.55 (2H, m), 1.84 (5H, m), 2.26 - 2.27 (2H, d), 2.60
(1H, m), 3.60 - 3.61 (3H, m), 7.17 - 7.20 (0.5H, m), 7.25 (0.5H, d), 7.36 (0.5H, s), 7.46
(0.5H, d), 7.57 (0.5H, s), 7.64 (0.5H, d), 7.70 - 7.77 (1H, m), 8.20 - 8.27 (1H, m), 11.07
(1H, s), 13.58 (1H, 5); MS m/e MH" 486. |

15
Intermediate 2 : frans-Methyl 2-[4-[2-[5-[(3.4-difluorophenyl)amine]-1,3.4-oxadiazol-
2-vl]-1H-benzoimidazol-5-yl]cyclohexyl]acetate

i) frans-Methyl 2-[4-[3-nitreo-4-[[5-[(3,4-difluorophenyl)amino],3,4-0xadiazole-2-
20  carbonyl]amino]phenyl]cyclohexyl]acetate

@%H

\O F

3,4-Difluorophenylisothiocyanate (161 pL, 1.27 mmol) was added in one portionto a
stirred solution of methyl [trans-4-(4-{[hydrazino(oxo)acetyl]amino}-3-
nitrbphenyl)cyclohexyl]-acetate (Intermediate 1vi, 480 mg, 1.27 mmol) in DMA (25mL) at

25  ambient temperature. The reaction mixture was stirred at ambient temperature for 20 mins



© 1.92 (511, ), 2.3 (2H d), 2.34-2.45 (111, m? 3.66 (314, s), 3.9
(311, s), 4.95 (211, s), 6.55 (111, dd), 6.7 (111, d),

7.02-7.2(4 8.0 (1H, d), 10.05 (111, s), 10. 1 .
15%* 81.1- ‘}/%fgm(lﬁﬁﬂ 1.4-1.57(211, m), 1.74- 508 0 $dreEr00710025%

-54 -

and then EDAC (268 mg, 1.4 mmol) was added in one portion. The reaction was warmed
to 80°C and stirred for 20 mins. The reaction mixture was concentrated in vacuo and the
resulting residue was triturated with hot water (60 mL), cooled and filtered to leave the title
compound as a yellow solid (660 mg, 100%).

5 'HNMR§1.14- 1.21 (2H, m), 1.48 - 1.56 (2H, m), 1.76 - 1.87 (5H, m), 2.26 - 2.27 (2H,
d), 2.60 - 2.68 (1H, m), 3.61 (3H, 5), 7.35 - 7.38 (1H, m), 7.45 - 7.53 (1H, m), 7.67 - 7.73
(2H, m), 7.95 - 7.97 (2H, m), 11.29 (1H, brs), 11.39 (1H, s); MS m/e MH" 516.

ii) trans-Methyl 2-[4-[3-amino-4-{[5-[(3.4-diflucrophenyl)amine]1,3,4-oxadiazole-2-
10  carbonyllamino]phenyl]cyclohexyl]acetate

NH, NN
ol

~o F o F

A suspension of trans-methyl 2-[4-[3-nitro-4-[[5-[(3,4-difluorophenyl)amino]1,3,4-
oxadiazole-2-carbonyl]amino]phenyl]cyclohexyl]acetate (660 mg, 1.28 mmol) and 10%
palladium on carbon (75 mg) in a mixture of MeOH (30 mL), THF (30 mL) and dioxane
15 (30 'mL) was stirred under a hydrogen atmosphere for 5 h. The reaction mixture was
. filtered and concentrated in vacuo to leave the title compound as a bright yellow solid (620
mg, 100%); MS m/e MH" 486. ’

iii) trans-Methyl 2-[4-[2-[5-[(3,4-diflucrophenyl)amino]-1,3.4-oxadiazol-2-y[]-1H-
20  benzoimidazoel-5-yl|cyclohexyl]acetate

O/@U—U F
Sy F

Acetic acid (2 mL) was added in one portion to a suspension of frans-methyl 2-[4-[3-

amino-4-[[5-[(3,4-difluorophenyl)amino]1,3,4-oxadiazole-2-
carbonyl]amino]phenyl]cyclohexyl]-acetate (595 mg, 1.23 mmol) in acetonitrile (20 mL)

25  and the mixture was heated in a microwave at 150°C for 15 mins. The reaction mixture



1:92 (511, m), 2.3 (2H, d), 2.34-2.45 (1H, m, 3.66 (314, s),
4.2-4.37 (411, m), 4.95 - 58 - (211, s), 6.54 (1H, dd), 6.7 (1H,
d), 6.92 (1H, s), 7.05 (1H, dd), 7.13 (1H, d), 7.28 (111, d), 10.1
(111, s), WOIS/HMHT s). 16 81.1-1.25 (2H, n), 1.4- 1.BA/GBANTHRI70
1.74- 484 1.92 (5H, m), 2.3 (2H d), 2.34-2.45 (111, m, 3.66
(311, s), 4.95 (211, s), 6.53 (111,  _ss._

was cooled to ambiént temperature and filtered to leave a solid, which was washed with

acetonitrile (15 mL) to leave the title compound (Intermediate 2) as a yellow solid (258

mg, 45%).

"HNMR 5 1.13 - 1.22 (2H, m), 1.47 - 1.55 (2H, m), 1.82 - 1.92 (5H, m), 2.27 (2H, d), 2.53
5 -262(1H, m),3.59-3.62 (3H,s), 7.18 - 7.65 (5H, m), 7.71 - 7.77 (1H, m), 11.15 - 11.68

(1H, m), 13.51 (1H, s); MS m/e MH" 468.

Intermediate 3: Methyl {frans-4-[2-(5-][3-(benzyloxy)phenvl]amino}-1.3.4-0xadiazol-
2-yD)-1H-benzimidazol-5-yl]cyclohexyllacetate

Y‘OH\QQ

A suspension of methyl [trans-4-(3-amino-4-{[(5-{[3-(benzyloxy)phenyl]amino}-1,3,4-

10

oxadiazol-2-yl)carbonyl]amino} phenyl)cyclohexyl]acetate (Intermediate 12, 400 mg, 0.72
mmol) in a 1:2 mixture of acetonitrile and glacial acetic acid (15 mL}) was heated at 120°C
in a microwave for 15 mins. The reaction mixture was cooled to ambient temperature,

15 filtered to leave a solid and then washed with acetonitrile to give the title compound (200
mg, 50%) as a beige solid; MS m/e MH" 538.

Intermediates 4-11

The following intermediates were prepared in an analogous manner to Intermediate 3 using

20  Intermediates 13-20 as starting material.

YQ@ L

Int R MS m/e MH"

4 . \@\ 457
CN




dd) - 6.7 (111, d), 7.12 (111, d), 7.52 (2H, d), 7.7 4211, d), 10.2
(111, s), 11.1 (111, s). 17 81.1-1.25 (2H, m), 1.4-1.57(211, n')
1.74- 484 1.92 (511, m), 2.3 (211, d), 2.34-2.45 (1H

(3H, s), 4WOzWTHISIE) - 6 53 (111, dd), 6.7 (111, d),PGl/eB 2?(@2078)
7.19 (111, _
- 56 -
5 o~ 462
8]
7 \@\ 466
Cl
8 \© 466
Cl
9 510
o %
10 \@\ 450
F
11 F 486
T
F

Intermediate 12: Methyl [frans-4-(3-amino-4-{[(5-{[3-(benzyloxy)phenvi]amino}-

1.3.4-0xadiazol-2-v)carbonvl]amino}phenyl)cyclohexyl]acetate

oYu,,,
or é

e
5  10% Platinum on carbon (100 mg) was added in one portion to a stirred solution of methy]

*(7/“

[trans-4-(4-{[(5-{[3-(benzyloxy)phenyllamino}-1,3,4-0xadiazol-2-yl)carbonyl]Jamino}-3-
nitrophenyl)cyclohexyl]acetate (Intermediate 21, 470 mg, 0.80 mmol) in THF (50 mL) at

ambient temperature and the reaction mixture was stirred under 4 ﬁydfdgen atmosphere,



dd), 7.48 (1H, dd), 7.58 (111, dd), 7.8 (1H,
11.2 (1H, s).
1.92 (511,
3.66 (311,

(1H,

10

Gt @

-57-

dd), 10.18 (1H s),
18* 81.1-1.25 (21-1, m), 1.4-1.57 (211, m,

1.74- 528

2.34-2.45 (111, . 3.
s), 6.53 (1(11, dd) ?7 (1%"111?1(’@‘?";"073‘?01‘170

The reaction mixture was filtered and concentrated in vacuo to leave the title compound
(400 mg, 90%) as a beige foam. )
"HNMR 8 1.1-1.25 (2H, m), 1.4-1.57 (2H, m), 1.74-1.92 (5H, m), 2.3 (2H, d), 2.34-2.45
(1H, m), 3.66 (3H, s), 4.95 (2H, s}, 5.27 (2H, 5), 6.52 (1H, dd), 6.7 (1H, d), 6.3 (1H, dd),
7.1-7.58 (9H, m), 10.15 (1H, s), 11.0 (1H, s); MS m/e MH" 556.

Intermediates 13-20

The following intermediates were prepared in an analogous manner to Intermediate 12

using Intermediates 22-29 as starting material.

Int

"H NMR

MS m/e
MH"

13

81.1-1.25 (2H, m), 1.4-1.57 2H, m), 1.74-
1.92 (5H, m), 2.3 (2H, d), 2.34-2.45 (1H,
m), 3.66 (3H, s), 4.95 (2H, s), 6.55 (1H,
dd), 6.7 (1H, d), 7.12 (1H, dd), 7.82 (2H,
d), 7.94 (2H, d), 10.22 (1H, s), 1 1.6 (1H,
s).

475

14

81.1-1.25 (2H, m), 1.4-1.57 2H, m), 1.74-
1.92 (5H, m), 2.3 (2H, d), 2.34-2.45 (1H,
m), 3.66 (3H, s), 3.9 (31], s), 4.95 (2H, s},
6.55 (1H, dd), 6.7 (1H, d), 7.02-7.2 (4H,
my}, 8.0 (1H, d), 10.05 (1H, s), 10.1 (1H,
s).

480

15

51.1-1.25 (2H, m), 1.4-1.57 (2H, m), 1.74-
1.92 (SH, m), 2.3 (2H, d), 2.34-2.45 (1H,

m), 3.66 (3H, s), 4.2-4.37 (4H, m), 4.95

508




d), 7.88 (2H, d), 8.01 (211, d),
19*  61.1-1.25(211, m),
2.3 (211, d),

10. 2 (111, s),
1.4-1.57(211, m), 1.74- 468
2.34-2.45 (1H, m, 3.66 (311, s),

11.0 (111, s).
1.92 (511, m),
4.95 (211, s)

6.53 (I

H, WO 20f#1518. 7 (111, d),

7.12 (1H, d),

-58-

7. 22- 7. FPLTIGB2007/00

2070

(2H, s), 6.54 (1H, dd), 6.7 (1H, d), 6.92
(1H, s), 7.05 (1H, dd), 7.13 (1H, d), 7.28
(1H, d), 10.1 (1H, s), 10.75 (1H, s).

16

§1.1-1.25 2H, m), 1.4-1.57 (2H, m), 1.74-
1.92 (5H, m), 2.3 (24, d), 2.34-2.45 (1H,
m), 3.66 (3H, s), 4.95 (21, s), 6.53 (1H,
dd), 6.7 (14, d), 7.12 (1H, d), 7.52 (2H,
d), 7.7 (2H, d), 10.2 (1, s), 11.1 (1H, s).

484

17

cl

81.1-1.25 (2H, m), 1.4-1.57 (2H, m), 1.74-
1.92 (5H, m), 2.3 (2H, d), 2.34-2.45 (1H,
m), 3.66 (3H, s), 4.95 (2H, s), 6.53 (1H,
dd), 6.7 (1H, d), 7.1 (1H, d), 7.19 (1H,
dd), 7.48 (1H, dd), 7.58 (1H, dd), 7.8 (1H,
dd), 10.18 (1H, s), 11.2 (1H, s5).

484

18

51.1-1.25 (2H, m), 1.4-1.57 (2H, m), 1.74-
1.92 (5H, m), 2.3 (2H, d), 2.34-2.45 (1H,
m), 3.24 (3H, s), 3.66 (3H, s), 4.95 (2H,
s), 6.53 (1H, dd), 6.7 (1H, d), 7.11 (1H,
d), 7.88 (2H, d), 8.01 (2H, d), 10.2 (1H,
s), 11.0 (1H, s).

528

19"

§1.1-1.25 (2H, m), 1.4-1.57 (2H, m), 1.74-
1.92 (5H, m), 2.3 (2H, d), 2.34-2.45 (1H,
m), 3.66 (3H, s), 4.95 (2H, s), 6.53 (1H,
dd), 6.7 (1H, d), 7.12 (1H, d), 7.22-7.33
(2H, m), 7.63-7.7 (2H, m), 10.14 (1H, s),
11.0 (1H, s).

468

20

51.1-1.25 (2H, m), 1.4-1.57 (2H, m), 1.74-
1.92 (SH, m), 2.3 (2H, d), 2.34-2.45 (1H,
m), 3.66 (3H, 5), 4.95 (24, 5), 6.52 (1H,
dd), 6.7 (1H, d), 7.1 (1H, d), 7.46-7.59
(2H, m), 10.2 (1H, s), 11.45 (1H, s).

504




(2H, n), 7.637.7 (211, n), 10.14 (1H s), 11.0 (1H s). 20*“u u_
* u 51.1-1.25(211, n). 1.4-1.57 (2H, n), 1.74- 504 1.92 (5H ),
2.37(2H, 4.2, 45(111, M, 3.66 (311, s), 4.95 (211, s). 6 52
(111, %P,Z%%ﬁlfls(%ill, d), 7.1 (111, d), 7.46-7.59 $&dpabitoato

-59.

* Intermediates 14, 15, 18-20 were synthesised using 10% palladium on carbon instead of

10% platinum on carbon.

Intermediate 21 : Methyl [frans-4-(4-{[(5-{[3-(benzyloxy)phenyl]amineo}-1,3.4-
5 oxadiazol-2-yI)carbonyl]amino}-3-nitrophenyl)cvclohexyl]acetate

1-(Benzyloxy)-3-isothiocyanatobenzene (290 mg, 1.2 mmol) was added in one portion to a
stirred solution of methyl [frans-4-(4-{[hydrazino(oxo)acetyljJamino}-3-

10  nitrophenyl)cyclohexyllacetate (Intermediate 1vi, 378 mg, 1.0 mmol) in DMA (5 mL) and
the reaction mixture was stirred at ambient temperature for 4 h. EDCI (288 mg, 1.5 mmol)
was added in one portion and the reaction mixture was heated in a microwave at 80°C for
10 mins. .Water (15 mL) was added and the mixture was filtered to leave a solid, which
was washed with water to give the title compound as a solid (470mg, 80%).

15 "M NMR 51.08-1.21 (2H, m), 1.46-1.6 (2H, m), 1.73-1.9 (SH, m), 2.27 (2H, d), 2.6-2.7
(1H, m), 3.61 (3H, s), 5.12 (2H, s), 6.76 (1H, dd), 7.17 (1H, dd), 7.25-7.5 (7H, m), 7.7 (1H,
dd), 7.92-8.05 (2H, m), 11.05 (14, s), 11.4 (1H, s); MS m/e MH" 586.

Intermediates 22-29
20  The following intermediates were prepared in an analogous manner to Intermediate 21

using Intermediate 1vi and the required isothiocyanate as starting material.
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yiaTiat 8 (513, ), amﬁ‘iﬁ D60 !
(1H, m), 3.61 (3H, s), 3.85 (3H, 5), 7.03
(1H, ddd), 7.19-7.2 (2H, m), 7.7 (1H, dd),
7.91 (1H, d), 7.95-8.05 (2H, m), 10.2 (1H,

$), 11.45 (1H, s).
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nt er nedi
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24

51.08-1.21 (2H, m), 1.46-1.6 (2H, m),
1.73-1.9 (5H, m), 2.27 (2H, d), 2.6-2.7
(1H, m), 3.61 (3H, 5), 4.15-4.3 (4H, m),
6.88 (1H, d), 7.0 (1H, dd), 7.2 (1H, d), 7.7
(1H, dd), 7.92-8.05 (2H, m), 10.8 (1H, s),
11.36 (1H, s).

538

25

51.08-1.21 (2H, m), 1.46-1.6 (2H, m),
1.73-1.9 (SH, m), 2.27 (2H, d), 2.6-2.7
(1H, m), 3.61 3H, s), 7.47 (2H, d), 7.63
(2H, d), 7.72 (1H, dd), 7.91-8.05 (2H, m),
112 (1H,s), 11.4 (1H, 5).

514

26

cl

51.08-1.21 (2H, m), 1.46-1.6 (2H, m),

11.73-1.9 (5H, m), 2.27 (2H, d), 2.6-2.7
(1H, m), 3.61 (3H, s), 7.14 (1H, dd), 7.43
(14, dd), 7.52 (1H, dd), 7.71 (1H, dd),
7.75 (1H, dd), 7.92-8.05 (2H, m), 11.3
(1H, s), 11.4 (1H, 5).

514




11l NVR MS me M 22 81.08-1.21 (2H, m,
m, 2.27 (211, d),
(211, d),

1.73-1.9(511,
7.7 (1H, dd),
11. 4 (1H, WP2000H4817 111,

10

15

7.78

Ss).

2.6-2.7 3 (111, m,
7.88 (211, d),

1.46-1.6 (2H, m),

505

3.61 (311,
7.91-8.0 (2H, m,

s),

23 PCT/GB2007/002070

-61-

27

51,08-1.21 (2H, m), 1.46-1.6 (2H, m),
1.73-1.9 (SH, m), 2.27 (2H, d), 2.6-2.7
(1H, m), 3.2 (3H, s, 3.61 3H, 5), 7.71
(1H, dd), 7.82 (2H, d), 7.93-8.05 (2H, m),
7.97 (2H, d), 11.4 (1H, 5), 11.6 (1H, s).

558

28

51.08-1.21 (2H, m), 1.46-1.6 (2H, m),
1.73-1.9 (SH, m), 2.27 (2H, d), 2.6-2.7
(1H, m), 3.61 (3H, 5), 7.23-7.31 (2H, m),
7.59-7.65 (2H, m), 7.7 (1H, dd), 7.93-8.05
(2H, m), 11.1 (1H, 5), 11.4 (1H, s).

498

29

51.08-1.21 (2H, m), 1.46-1.6 (2H, m),
1.73-1.9 (SH, m), 2.27 (2H, d), 2.6-2.7
(1H, m), 3.61 (3H, s), 7.42-7.54 (2H, m),
7.71 (1H, dd), 7.91-8.02 (2H, m), 11.0
(1H, s), 11.4 (1H, s).

534

Intermediate 27 which can be prepared as described in Bioorg Med Chem Lett 2006, 14,
918.

' All isothiocyanates are commércially available except for that required for

Intermediate 30: cis-Ethyl 4-[[2-]5-[(2.4.5-trifluorophenyl)amino]-1.3.4-0xadiazol-2-

yli-3H-benzoimidazol-5-yl oxy]cyclohexane-1-carboxylate

i) Ethyl 4-(4-aming-3-nitro-phenoxy)cyeclohexane-1-carboxvlate

P

O .
o NO,

Diisopropyl azodicarboxylate (1.72 mL, 8.71 mmol) was added in one portion to a stirred

solution of ethyl 4-hydroxycyclohexanecarboxylate (1.0 g, 5.8 mmol), 4-amino-3-

nitrophenol (2.69 g, 17.4 mmol) and triphenylphoshine (2.29 g, 8.71 mmol) in THF (40

mL) under an argon atmosphere. The reaction mixture was stirred at ambient temperature



81.08-1.21 (211, n), I.46-1.6 (2H, m, 510 1.73-1.9 (5H, m, 2.27
(2H, d), 2.6-2.7 (111, n') 3.61 (311, s), 3.85 (314, s), 7.03

(111, ddd)y, ?ﬂ&%n;ﬂ;(m , 7.7 (111, dd), 7. 91 (ilJtJT/GEL)ODWUOZO’iO

7.95-8.05 ( 10. 2 (1H, s), 11.45 (1H, s).

-62-

for 16 h and then EtOAc (150 mL) and water (150 mL) were added. The layers were
separated and the organic layer was washed with a 1M aqueous solution of HCI (150 mL),
then a 1M aqueous solution of sodium hydroxide (150 mL) and then brine (150 mL). The
organic layer was dried (MgS0,), filtered and concentrated in vacuo to leave a dark brown

5  solid. This solid was purified by column chromatography, eluting with a gradient of 30to
40% EtOAc in isohexane, to give the title compound as an impure orange oil (1.15 g,
64%), that was used with no further purification; MS m/e MH" 474,

i) cis-Ethyl 4-[4-[(methoxycarbonylformyl)amino]-3-nitro-phenoxv]cyclohexane-1-

0 Q
/\OJkO\ /@iNH
0 NO

Methylchlorooxoacetate (0.89 mL, 9.66 mmol) was added in one portion to a stirred

10 carboxylate

solution of ethyl 4-(4-amino-3-nitro-phenoxy)cyclohexane-1-carboxylate (2.98 g, 9.66
mmol) and pyridine (939 pL, 11.6mmol) in DCM (50 mL) at ambient temperature. The

15  reaction mixture was stirred at ambient temperature for 30 mins and then concentrated in
vacuo to leave a residue. The residue was partitioned between a 1M aqueous solution of
HC1 (150 mL) and EtOAc (200 mL). The layers were separated and the organic layer was
washed with water (100 mL) and brine (100 mL) and then dried (MgSO,), filtered and
concentrated in vacuo to leave a yellow oil. The oil was purified by column

20  chromatography, eluting with a gradient of 30 to 40% EtOAc in isohexane, to give the title
compound as a yellow solid (666 mg, 18%).
'H NMR & 1.27 (3H, 1), 1.63 — 1.82 (4H, m), 1.91 - 2.05 (4H, m), 2.39 - 2.46 (1H, m), 4.00
(3H, s), 4.16 (2H, q), 4.53 (1H, m), 7.28 (1H, m), 7.75 (1H, d), 8.69 (1H, d), 11.59 (1H, s);
MS m/e MH" 395.

25



81.08-1.21 (2H, m), 146'1.6(2H, nm, 538 17319(511 m, 2.27

(2H, d),
(1H d),

10

15

20

2.6-2.7 m, 3.61 (3H, s), 4.15-4.3 (411, m, 6. 88

A 1H, d), 7.7 1H, dd
10. 8 (‘f%f%‘}ﬁ“ 19 )11 36 ElH ) 25 ( ) P%Ggmg? ey

Ss).
-63-

iii) cis-Ethyl 4-[4-[(hydrazinecarbonylformyl)amine]-3-nitro-phenoxyjcyclohexane-1-

carboxylate
o C
H
/\OJL‘O\ /(:INH
0 NO,

Hydrazine monohydrate (49 uL, 1.0mmol) was added to a stirred solution of cis-ethyl 4-[4-

~NH

[(methoxycarbonylformyl)amino}-3-nitro-phenoxy]cyclohexane-1-carboxylate (330mg,
0.84mmol) in EtOH (50 mL). The reaction mixture was stirred at ambient temperature for
30 mins and then filtered to leave a solid. The solid was washed with EtOH (10 mL) and
ether (10 mL) to leave the title compound as a bright yellow solid (228 mg, 69%).
'HNMR 5 1.20 (3H, t), 1.68 - 1.87 (8H, m), 2.50 (1H, m), 4.08 (2H, q), 4.67 (3H, br s),
7.42 - 7.45 (1H, m), 7.63 (1H, m), 8.05 - 8.10 (1H, m), 10.40 (1H, s), 11.20 (1H, s); MS
m/e (M-H) 393.

iv) cis-Ethyl 4-[3-nitro-4-[[5-[(2.4,5-trifluorophenyl)amino]1.3.4-oxadiazole-2-
carbonyl]amino]phenexylcyclohexane-1-carboxvlate

0 NO, NN '
| >R
/\OJ\O\ /@,N\H/‘\o% F
o 0

F

2,4,5-Trifluorophenylisothiocyanate (103 mg, 0.54 mmol) was added in one portion to a
stirred solution of cis-ethyl 4—[4-[(hydrazinecérbonyiformyi)amino]-3-nitro-
phenoxy]cyclohexane-l-cafboxylate (213 mg, 0.54 mmol) in DMA (5 mL) at ambient
temperature and the reaction mixture was stirred at ambient temperature for 30 mins.
EDAC (119mg, 0.62mmol) was added and the reaction mixture was warmed to 80°C and
stirred for 40 mins. The mixture was concentrated in vacuo to leave an orange residue and
then EtOAc (200mL) and water (50mL) were added. The layers were separated and the
aqueous layer was re-extracted with EtOAc (100mL). The combined organic layers were

washed with brine (30mL), dried (MgSO4) and concentrated in vacuo to leave a yellow

el



81.08-1.21 (211, n), 1.46-1.% (211, m), 514 1.73-1.9(511, n), 2.27
(211, d), 2.6-2.7 (1H ), 3.61 (314, s), 7.47 (211, d), 7.63

(211, d), 7.72 (111, dd), 7.91-8.05 (214, m, 11.2 (111 %),I 11. 4
(111, s). WOgWI41¥1 0g-1.21 (211, m), 1.46-1.6 (211, rCI/EEHI7002070
-64 -

solid. The solid was recrystallised using MeOH to give the title compound as a bright

yellow solid (243mg, 82%). '

'H NMR & 1.20 (3H, 1), 1.69 - 1.87 (8H, m), 2.50 (1H, m), 4.09 (2H, q), 4.69 (1H, s), 7.41

-7.45 (14, m), 7.61 (1, m), 7.67 - 7.75 (14, m), 7.82 - 7.87 (1H, m), 8.12 - 8.19 (1H, m),
5 11.10 (1H, s), 11.25 (1H, s); MS m/e MH" 550.

v) cis-Ethvl 4-[3-amino-4-[[53-](2,4,5-trifluorophenyl)amino]1,3,4-0xadiazole-2-
carbonyl]laminolphenoxy]cyclohexane-1-carboxvlate

—~N
O
0
F

F

10 A solution of cis-ethyl 4-[3-nitro-4-[[5-[(2,4,5-trifluorophenyl)amino]1,3,4-oxadiazole-2-
carbonyl]amino]phenoxy]cyclohexane-1-carboxylate (100 mg, 0.18 mmol) and 10%
palladium on carbon (10 mg) in a mixture of EtOH (5 mL), THF (5 mL) and dioxane (5
mlL) was stirred under a hydrogen atmosphere for 4 h. The reaction mixture was filtered
and concentrated in vacuo to give the title compound as a yellow solid (100 mg, 100%);

15 MSm/e MH" 520.

vi) cis-Ethyl 4-[[2-[S-[(2.4.5-trifluorophenvl)amino]-1.3.4-oxadiazol-2-ylI-3H-

benzoimidazol-3-yl}oxyleyclohexane-I-carboxylate

F

9 H
N
-0 N 0
: N
*CL PSSR UN
0 N N
F
20 Acetic acid (1 mL) was added in one portion to a solution of cis-ethyl 4-[3-amino-4-[[5-
[(2,4,5-trifluorophenyl)amino}1,3,4-oxadiazole-2-carbonyl Jamino]phenoxy]-cyclohexane-
1-carboxylate (88 mg, 0.17mmol) in acetonitrile (8 mL) and the reaction mixture was

heated at 150°C in a microwave for 15 mins. The reaction mixture was cooled to ambient



1.73-1.9 (5H, m), 2.27 (211, d);, 2.6-2.7 (1H, m, 3.61 (3H, s),
7.14 (111, dd), 7.43 (111, dd), 7.52 (1H, dd), 7.71 (111, dd),
7.75 (1H, d?, 7.92-8.05(211, ), 11.3 (111, s), 11.4%1&&1-1 S).
VO 2007/ 14Y8PI8EHRE2007/ 002070 - 61 - 27° 51.08-1.21 [SHCBH02070
1.46-1.6(211, m,

~-65-

temperature and filtered to leave a solid. The solid was washed with acetonitrile (20 mL)

to leave the title compound (Intermediate 30) as a grey solid (55 mg, 65%).

THNMR & 1.19 - 1.22 (3H, t), 1.62 — 1.90 (8H, m), 2.50 (1H, m), 4.09 (2H, q), 4.58 (1H,

brs), 6.93 - 6.96 (0.65H, m), 7.01 - 7.02 (I1H, m), 7.28 (0.35H, m), 7.45 (0.35H, m), 7.63
5 (0.65H,m), 7.67 - 7.74 (1H, m), 8.21 (1H, m), 10.00 (0.65H, s), 11.90 (0.35H, s), 13.50

(1H, m); MS m/e MH" 502.

Intermediate 31: cis-Ethyl 4-[[2-[5-[{4-fluorephenyl}aminol-1,3.4-oxadiazel-2-vi]-3H-

benzoimidazol-5-vl]oxvlcyclohexane-1-carboxvylate

10
i) cis-Ethyl 4-[4-[[5-[(4-fluorophenyl)amino]l,3,4-o0xadiazole-2-carbonyl]amino]-3-nitro-

phenoxy]cyclohexane-1-carboxylate

0 NO, NN
Ho DN
o o}

4-Fluorophenylisothiocyanate (89 mg, 0.58mmol) was added in one portion to a stirred

F

15  solution of cis-ethyl 4-[4-[(hydrazinecarbonylformyl)amino]-3-nitro-
phenoxyJcyclohexane-1-carboxylate (Intermediate 30iii, 227 mg, 0.58 mmol) in DMA (7
mL) and the reaction mixture was stirred at ambient temperature for 30 mins. EDAC (133
mg, 0.73 mmol) was added in one portion and the reaction mixture was stirred at 80 °C for
40 mins. The mixture was concentrated in vacuo to leave an orange residue that was

20 partifioned between EtOAc (200 mL) and water (50 mL). The layers were separated and
the aqueous layer was re-extracted with EtOAc (100 mL). The combined organic layers
were washed with brine (3¢ mL), dried (MgSO4) and concentrated in vacuo to leave a
yellow solid. The solid was triturated with hot methanol, cooled to ambient temperature
and filtered to leave the title compound as a yellow solid (236 mg, 79%).

25 [HlNMR 81.27 (3H, t), 1.67 - 1.82 (4H, m), 1.92 - 2.05 (4H, m), 2.41 - 2.46 (1H, m), 4.16
(2H, q), 4.55 (1H, s), 7.09 - 7.13 (2H, 1), 7.27 - 7.30 (1H, m), 7.53 - 7.56 (2H, m), 7.59
(1H, s), 7.77 (1H, d), 8.68 (1H, d), 11.54 (IH; s); MS m/e MH" 514,



558 0 1.73-1.9 (5H, ), 2.27 (2H- d), 2.6-2.7 (1H m, 3.2 (3H,
s), 3.61 (3H, s), 7.71  (1H, dd), 7.82 (2H, d), 7.93-8.05 (211, m,
7.97 (211, d), 11.4 (111, s), 11.6 (111, s). 28 81.08-1.21 (2H m,
1.46-1. 6( Q20141498 1.73-1.9 (5H, m), 2.27 (2H, d),PCE/GBRIT002070
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ii) cis-Ethyl 4-[3-aming-4-{[5-[(4-fluorophenyl)aminol1.3.4-oxadiazole-2-carbonyl]-

amino]phenoxyleyclohexane-1-carboxylate

o . NH, r»r'\f\ ‘
/\O/Ko\ /@N\n)\o
o]
(@]

A solution of cis-ethyl 4-[4-[[5-[(4-fluorophenyl)amino]l,3,4-oxadiazole-2-

F

5  carbonyl]amino]-3-nitro-phenoxy]cyclohexane-1-carboxylate (235 mg, 0.46 mmol) and
10% palladium on carbon (20 mg) in a mixture of EtOH (8 mL), THF (8 mL) and dioxane
(8 mL) was stirred under a hydrogen atmosphere for 4 h. The reaction mixture was filtered
and concentrated ir vacuo to leave the title compound as a yellow solid (203 mg, 92%);
MS m/e MH" 484.
10
iii) cis-Ethyl 4-[[2-[5-[(4-fluorophenyl)amino]-1,3,4-oxadiazol-2-yl]-3H-

benzoimidazol-5-vlloxy]cyclohexane-1-carboxvlate

T H
N
O T O
o N N

Acetic acid (2 mL) was added in one portion to a solution of 4-(3-amino-4-{[5-(4-fluoro-

15 phenylamino)-{1,3,4]oxadiazole-2-carbonyl]-amino}-phenoxy)-cyclohexanecarboxylic
acid ethyl ester (200 mg, 0.41mmol) in acetonitrile (10 mL) and the reaction mixture was
heated in a microwave at 150°C for 15 mins. The reaction mixture was concentrated in
vacuo to leave a solid that was recrystallised from EtOAc to give the title compound
(Intermediate 31) as a white solid (30 mg, 16%); MS m/e MH" 466.

20 |
Intermediate 32; frans-Ethyl 4-[12-[5-[(2.4.5-trifluorophenyl)aminol-1.3,4-0xadiazol-

2-vl]-3H-benzoimidazol-3-ylJoxv]cyclohexane-1-carboxvlate

i} frans-Ethyl 4-[4-[(methoxycarbonylformyhamino]-3-nitro-phenoxyicyclohexane-1-
25 carboxylate




(1H, in), 3.61 (311, s), 7.23-7.31 (2H m, 7.59-7.65 (2H, m), 7.7
(1H, dd), 7.93-8.05 (2H m, 11.1 (111, s), 11.4 (1H s). 29 U U_
au_ 8108121 (211 n, 1.46-1.6 (211, m, 534 1.73:1 9 (5H m,
2 27 (21_ 1\3V0(}j](,)7/12.1:6'] 2.7 PCT/GB2007/002070

-67-

Q NO, . O
N
o
¢}

Methylchlorooxoacetate (66 pL, 0.71mmol) was added in one portion to a stirred solution
of ethyl 4-(4-amino-3-nitro-phenoxy)cyclohexane-1-carboxylate (Intermediate 30i, 219
mg, 0.71 mmol) and pyridine (69 uL, 0.85 mmol) in DCM (5 mL) and the reaction mixture
5  was stirred at ambient temperature for 30 mins. The mixture was then concentrated in

vacuo to leave aresidue. A 1M aqueous solution of HCI (50 mL) and EtOAc (50 mL)
were added to the residue and the layers were separated. The organic layer was washed
with water (50 mL) and brine (50 mL),‘dried (MgS0,) and concentrated in vacuo to leave
a yellow oil. The oil was purified by column chromatography, eluting with a gradient of

10 30 to 40% EtOAc in isohexane, to give the title compound as a yellow solid (58 mg, 12%);
'H NMR 5 1.20 (3H, 1), 1.40 - 1.61 (4H, m), 2.00 — 2.18 (4H, m), 2.26 — 2.33 (1H, m), 3.93
(3H, s), 4.08 (2H, q), 4.17 —4.24 (1H, m), 7.17 - 7.19 (1H, m), 7.67 (1H, d), 8.62 (1H, d),
11.52 (1H, s); MS m/e MH" 395.

15 i) frans-Ethyl 4-]4-[(hydrazinecarbonylformyl)amino]-3-nitro-phenoxy|cvelohexane-

0 NO, ., O
saclens-
O NH
‘ 0 2

Hydrazine monohydrate (47 pL, 0.97 mmol) was added in one portion to a stirred solution

I-carboxylate

of trans-ethyl 4-[4-[(methoxycarbonylformyl)amino]-3-nitro-phenoxy]cyclohexane-1-

20  carboxylate (318 mg, 0.81 mmol) in EtOH (50 mL) and the reaction mixture was stirred at
ambient temperature for 1 h. The mixture was filtered to leave a solid, which was washed
with EtOH (10 mL) and ether (10 mL) to give the title compound as a yellow solid (156
mg, 49%); MS m/e MH" 395.

25



(111, m, 3.61 (3H, s), 7.42-7.54 (2H, m, 7.71 (111, dd),
7.91-8.02 (211, m, 11.0 (111, s), 11.4 (1H, s). Al |

| sot hi ocyamal se7/aq1€17commerci al |y avai |l abl e except for t '

for Internmediate 27 which can be prepared as descri bed Pﬁ&lgag@?g&?@d
Chem Lett 2006, 14, 918. Internediate 30:. cis-Ethyl
4-11.2454(2,4,5-trifl uorophenyl)ani nol ~$83, 4- oxadi azol - 2-

v1l- 3H benzoi m dazol - 5-yl | oxyl evel ohexane-1- ear boxyl ate i) Ethyl

4- (4-am noz3- ni tra-phenoxy) eyel ohexane- 1- ear boxyl ate H2 ONO
Di i sopr opy¥& ehnilittalsales i

245 2 (1118 112743 A ._!'.Ll.l'.u.l.-.“:! noll:t 4-9aadigza

portion t Ocaﬁ*bﬁﬁ\jlraﬁrﬁﬂolph&mxﬁ}g& Qﬂhéian@-tltl')é}box;late .
4- hydr oxycycl ohexanecarboxylate -0 g, o 1), 4-am no-3-
[ gl n

re.

ni trophenol (2.69g, 17.4 ) and tr nyl ph g (2.29 g, 8.71
g A_ar gon tn*ésp ffhe reaction
nA en per e W

mol) in THF (40 15 i) An
m xture was stirred at a

2007/ 141517PCT/ GB2007/ 002070 - “r 6 hoand th 0Ac (150 nl)
and water (150 nmiL) were added. Thecfayers wer e separ, d and the
organi c | ayer was washed with a 1M aqueous sol utiom of YHCI (150 ni),

then a 1M aqueous sol ution of sodi um hydroxide (150 nlL) and then

brine (156$nilyiflugrpphenydisaihiecyansgte (1 Mang.dk62eumoVyEO4ddedfin bneepostorama

concentsr at@pked Bol ] 3 _gﬂ% . solid.. This.solid was

purified by colum ¢ rtéa?'fglte gl tr/flgﬂ , e&JE‘{‘%}S‘B@{W&{)W&BF%H{“O@]‘ 30 to

40% Et 0Ac shandxsiiyeloherane-i agovglate (245 g, (6 nemlpiar IIMAS(SIAL ) i Wickreaction

orange o midhd Rafstirtd & ambi0R ietifeRartiRT0r 38 ihs" BOAY (105 g 875 hanmel wes
added in one portion and the mixture was stirred at 80°C for 30 mins. The reaction

mixture was concentrated in vacuo to leave a yellow solid that was triturated with water
10 (50 mL). The mixture was filtered to leave a solid that was recrystallised from MeOH to
yield the title compound as a yellow solid (273 mg, 80%). _
'HNMR & 1.20 (3H, t), II.46 (2H, m), 1.53 - 1.63 (2H, m), 1.94 - 1.98 (2H, m), 2.07 - 2.11
(2H, m), 2.33 - 2.41 (1H, m), 4.08 (2H, q), 4.46 - 4.51 (1H, m), 7.40 - 7.43 (1H, m), 7.62
(1H, m), 7.67 - 7.75 (1H, m), 7.80 - 7.85 (1H, m), 8.12 - 8.19 (1H, m), 11.10 (1H, s), 11.25
15 (1H, s); MS m/e MH" 550.

iv) frans-Ethyl 4-

benzoimidazel-5-yljoxy]cvclohexane-1-carboxvlate

o
H
P ‘ N o-_N
OJKO /C[ \>_<\ \||/
“'O H N’N E

E

20 A suspension of trans-ethyl 4-{3-nitro-4-[[5-[(2,4,5-trifluorophenyl)amino]1,3,4-
oxadiazole-2-carbonyljaminoJphenoxy]Jcyclohexane-1-carboxylate (270 mg, 0.58mmol),
ammonium formate (630 mg, 10mmol) and 10% palladiuin on carbon (3mg) in a mixture
of EtOH (8 mL), DMF (8 mL) and formic acid (7 mL) was heated in a microwave at 150

°C for 20 mins. EtOH (40 mL) was added and the reaction mixture was filtered and



ii) cis-Ethyl .

444- 1( met hoxycar bonyl f or nyl ) am nol - 3- ni t r o- phenoxyl cycl obexane-1- 10
carboxylate 0 ONO2 Met hyl chl orooxoacetate (0.89 nL, 9.66 nunol) was
added in OWe2pHiSah to a stirred sol uti on of ethyl PCT/GB2007/002070
4- (4- am no- 3-ni tro- phenoxy) cycl ohexane- -carboxylate (2.98 g, 9.66
trunol) and pyridine (939 uL, 11.6mmvl)4 n DCM (50 nL) at anbi ent
tenperature. The 15 reaction m xture vvas stirred at anbi ent
terrperature for 30 mins and then concentrated In vacuo to |leave a
resi due. raledEuots (PRl b GARI THE LURRR vs KM AaNRENFomOOHES Of
HC1 (150 m_ Et OAc (200 m_% The | ayers were separated and -
organic | @}*e?rthwa@e vmudﬁhltennwh@teiﬂxais(aoam)\ldéﬁiﬂmsr e b@oolerMﬁ é@ﬂi
then dried (MgSO4), filtered and concentrated in vacuo to | eave a
yellow oil. The oil was purified by colum 20 chromatogr aphy, el uting
with a gragtehiedte 35 cisoRdVd-Hdmro2-[5 @opherivd)ami $-okadihml-
conpound as 8 1. 27 (3H, t),
1.63- P g2yl &5 (1H, m, 4.00
(3H, s), 416(21I q) 453(1H rr) 728(1H m, 7.75 (1H, d),

8. 69E(ﬁHI1 1ﬂ3ﬂ1ﬂiﬁ059ﬂﬁ&bﬂ4-nﬁl)ophéﬁllt* MH 395. 25 - 63 - iil)

ci s- Et hy

4- 144( hydr azi necar bonvi f or nvf | am no) - 3- ni t r o- phenoxvi cycl ohexane- 1-
car boxyl ate N, NH2 NH ONO2 Hydr azi ne ,.m)nol;aydr ate (49 pL, 1.0mmol) was
added to a stirred solution of ci soet -[ 4-

5[ (et hoxycar bonyl f or nyl ) am no] - 3- rw @u enoxy] cycl ohexane-| - car boxy
| ate (330ny, 0.84mmol) in EtOH (50°nl)—"The reaction m xture was
stirred at anbient tenperature for 30 mins and then filtered to | eave
a solid. The solid was washed with EtOH (10 nL) and ether (10 inL) to
| eave tthe Tdﬂ;o@tmnrqﬁ@ﬁndiﬂamoaﬁ thitrbzgiiiine)(é(D.P g 2005 rdmeD 28 1, 4gliox@884200 mL)
|FINMR 5 1. 20 H g 2, 111 4..08 11,
Q). 4.67 (% a4 833053t?6ff potessidy E%df‘&iﬁ?@r%,& 388 oD lﬂ%ateé.(%é?ﬁﬁéﬂ%o
(111, m, t&@abﬁ@leﬁﬂ;ﬁbm&m hydfoge®sulghhie, (18 & 29\5511(Mﬂ'£ﬁd3l%3mxmw stireddsat EOGYE

413- nltro 4-1 5 trlfluoro ny noll, 3, 4- oxadj azol e- 2--
car bonvi | J8¥ H%F él%@%bﬁg’ a‘l‘ﬁ‘?ﬁ BBWF%eétra"te with ethyl cétate
(2x100 mL). The organic extracts were washed with water (50 mL) and satd brine (50

15  mL), dried (MgSQy), filtered and concentrated in vacuo. The crude residue was purified by
silica flash chromatography with 20-65 % EtOAc in iso-hexane as eluent to give the title
compound 14.1g, 68 %) as a yellow powder.

'H NMR: § 6.25 (1H, dd), 7.18 (2H, s), 7.75 (1H, dd); MS m/e MH" 171.

20  ii) Ethyl frans-4-(3-amino-2-fluorc-4-nitrephenoxy)cyclohexane-1-carboxylate and

ethyl cis-4-(3-amino-2-fluoro-4-nitrophenoxy)cyclohexane-1-carboxylate.

25



15 2,4,5-Trifluorophenylisothiocyanate (103 ng, 0.54 nmol) was added
in one portion to a stirred solution of cis-ethyl

444- [ (hydr azi necar bonyl f or mypam no] - 3- ni t r ophenoxy] cycl ohexane-1-carb
oxyl at e ( 24® 20¢7/14B3154 nunol) in DVA (5 nlL) at anbi ent tRGHEBADTF0R07AN
the reaction mxture was stirred at anbient tenperature for 30 mns.
20 EDAC (119ng, 0.62mmol) was added andyd he reaction m xture was
warnmed to 80C and stirred for 40 mns. The m xture was concentrated
in vacuo to | eave an orange residue and then Et OAc (200nL) and water

(50mL) werg, Addede o@_ﬂﬁmkn%yzihﬁorﬂﬂl"-ﬁtréﬁﬁ%la(ﬁ@@' 2808 uARAUS | ayer

was re-extracted with EtO0OAc (100nL) conbl ned organi ¢ | ayers were

washed wi thydioxyepslohgomegarbaxylated 141 8CHD) 93mrdoly enbeinhenyinbdsphine(aé &Z)gst o -

ot a was 102d) yutdh AR THORID I RAE asplaca SR oFS

bri ght yeldleﬂhyrlsmﬂicdrbbﬁﬂ&ﬁm? B290102. mmmmhnﬂzmr@&m {30, mIl) ﬁaﬁ-thel 87

(814, , 2.90 (1H, 214,

(111, fy, 'R %‘f’iﬁ‘f at bw’?‘ %ﬂ? cratus f%% 1?4“ ﬁ{% ‘(“’f‘“éfﬁ “)as ?0‘33‘?%‘(% in "f"r’}“"

2532 - )8 h8d ﬁ%‘rémdt[@punﬁé&-h)lQhéalﬂl‘hsh%}monihﬂog?é_phﬁ HWith 20990% MOAW ia idd-fidxane
V) Cis

4-13-am n@SIEhJElltHgGQJM 5-trifluorophenvfl am noll3, 4- oxadi azol e- 2-

gf‘;bg%' | AR AR REA YL RN % R0 bhGRADRYMb R Ene- FOALSRIIAE (26, 97%)

443- ni tro-aéﬁabfsﬂcﬁ\(/ﬁowdeﬁ tri fI uor ophenyDam no] 1, 3, 4- oxadi azol e- 2-

S0 L AR GRS LTS BT oy SIPPIUE b, 4302 48R RO
(o™ ha”%"-l) Ol s mmm@ﬁﬁ"???ﬁfg’gmn%}?wme” at mospher cuo
Lo e o o e O A e B e r g o Blsop 258478 28

i nk MR+ 52 enowlpbwaers Et hyl
4R2[5f( trifl uorophenybam no 4- oxadi azol - 2-v11- 3Hbenzoi m

i dazol - HW &y P didxiriet2t 8%1&%@% b ST BomhdeR @fao 868+,
was aqged [h)nPuQ?H@qﬁ} hQR (319, § -,sg{ M'H @y, of cis-ethyl 443-am no44[5-

[(2,4,5-trifluorophenyl) am no oxadi azol e- 2- car bonyl ] ar ni nol phen
oxykcycl ohexane- 1-carboxylate (88 ng, 0.17mml) in acetonitrile (8
nL) and the Feaglian,! &rowave for 15
mns. The* -~ tenperature
and filt erphgndxy]telvhexsanesbbtarboxylbe sol i d was vvashed with acetonitrile
(20 mL) to leave the title conpound (Internediate 30) as a grey solid
(55 mg, 65%. IHNVR 8 1.19 - 1.22 (3H, t), 1.62 - 1.90 (811, m,

2.50 (1H, m), 4.09 (211, q), 4.58 (111 Ffers)Ol1 6.93 - 6.96 (0.6511,

m, 7.01 -7.02 (IH, m, 7.28 (O o(0.3511, m, 7.63
5(0.6511, n), 7.67 - 7.74 (1Fio , 10.00 (0.65H, s),
11.90 (0.35H, s), 13.50

20
To a solution of ethyl cis-4-(3-amino-2-fluoro-4-nitrophenoxy)cyclohexane-1-carboxylate

(1.1 g, 3.37 mmol) and pyridine (814 pL, 10.1 mmol} in anhydrous DCM (40 mL) cooled
to 10 °C was added a solution of methyl 2-chloro-2-oxoacetate (620 mg, 5.06 mmol) in
anhydrous DCM (10 mL) and the reaction stirred for 30 mins. The mixture was

25  concentrated in vacuo, the residue diluted with EtOAc (50 mL), washed with 1M HCl (20
mL), satd NaHCOj3 (20 mL), water (25 mL) and brine (25 mL). The organic phase was

~ dried (MgS0,), filtered and concentrated in vacuo to give the title compound (1.39 g, 100

%) as a yellow oil.
MS m/e MH 411.



(1H, m; MSin/e MT+ 502. Internediate 31: cis-Ethyl

4-112454(4-f 1 uorophenvliam nol -1, 3, 4- oxadi azol - 2-v11- 3Hbenzoi m dazol -
5-yl | oi cylewsboolvesxarve- 1- car boxviate 10 i) cis-Ethyl
4144[54(4-f|uorophenyl)anino]1,3,4-oxadiazole-2-carbony Eﬁ?ﬁ%?m§””°
ro- phenoxy] cycl ohexane-1-car boxyl ate ONOH -

4- Fl uor ophenyl i sot hi ocyanate (89 ng, 0'§éﬁnnl) was added in one
portion to a stirred 15solution of cis-ethyl

Y} Ein ¥ {hygra pearh , sinnol=<d-ni mg, 0.58
mol ) in %@Zy]@omdné-h@ai KaghatoOn m xture was stirred at anbient
tenperature for 30 m ns. %rrg 0.73 myol) was added in one
portion and the reaction m xture was_st rrﬁd t 8H0 C for 40 mns. The
m xture was concentrated in vac r%ﬁge resi due that was
20 partitioned between Et OAc ) M@Mer (50 inL). The layers
were separated and the aqueousjlayer was re“extracted with EtOAc (100
m.). The conbi ned organic Iayer‘% were washed with brine (30 ),
dried (Mg504) and concentrated i'n vacuo to | eave a yellow solid. The

solid was Ehltdy- aq;&ﬂuwotjl (hethofRELARAM ormy DAET h%@d&?ﬁ&@&g&%&ﬁ}ew e

and filtered to | eave the t|tIe conpound~as a

7999 . 25| HrarhorylBtey 159 g 493 mmol) dlasobmd lrn_almlu(e&lliapok&ﬁ nﬂ,)%drazmmﬁdrate

v oy (9P 48 Sndiiddiod Bl i robuic et Mo Repblios? ki 1
s), 7.77 (Evapbratst;l an@ el i ebuodp givethéude(hipoaid (1M, rw/&; abh ydltowbdift.
WD 2007/ 1%51%5%?@5?007/ 002070 - 66 - ii) cis-Ethyl

4-13- am no- 1 uor onhenyl ) am nol 1, 3, 4- oxadi azol e- 2- ear bonyl | am
i nol nhenoxyl cyclohexane- 1 -ea rboxyl ate A sol ution of cis-ethyl
41 4{[ 54(4-f | y 34oxad|azole2 5

car bon a#lgﬁ i ' 4

0. 46 mnolchr%m%c_mm%gai am@ %}Eﬂ&&ﬂaﬁ@?—c%ﬂﬁ mixture of EtOH
(8 nb), THF n.) an I oxane N nder a hydrogen
at nosphere for 4 h. The reaction m xture was filtered and

concentrated in vacuo to | eave the t| t:l e cqp:pound as a yel I ow solid

(203 ng, 92%; MS ink M 484. 10 |.
4412-15-1(4-fl uor ophenyl )amdqo x azol@Ol-Sll-
F

cis-Ethyl 4-[2-ﬂuoro-3-[(hydrazinecarbonylformyI)amino]-4—nitro-phenoxy]cyclohexane-
I3 1-carboxylate (1.6 g, 3.88 mmol) was dissolved in anhydrous DMA (20 mL), 4-

fluoropheny! isothiocyanate (714 mg, 4.66 mmol) added and the mixture stirred at ambient

! L

temperature for lhr. EDC (1.12 g, 5.82 mmol) was added and the mixture heated to 90 °C
for lhr. Diluted with ethyl acetate (75 mL), washed with water and brine, dried tMgSO4),
filtered and evaporated in vacuo. The residue was purified by silica flash chromatography
20 with 20-50% EtOAc in iso-hexane as eluent to give the title compound (1.5 g, 73 %)asa
pale yellow solid.
'"H NMR: 5 1.6-1.95(8H, m), 2.43-2.55(1H, m), 4.04(2H, q), 4.8-4.9(1H, m), 7.2-7.3(1H,
m), 7.36-7.44(1H, m), 7.57-7.64(1H, m), 7.9-8.0(1H, m), 11.04(1H, s), 11.16(1H, s); MS
m/e MH" 530.
25



" benzoi ni dazol - 5-yl | oxyl cycl ohexane- 1- ear boxyl ate 0 Acetic acid (2

inL) was added in one portion to a solution of

4-(3-am no fluoro-

phenyl am no) 23%721 Eﬁ% xadi azol e 2 car bonyl kani no} - phenoxyﬁcqgﬁg?ﬂg'(f%%gwec
arboxylic acid ethyl ester (200 ng, 0.41nmmol) in acetonitrile (10 nl)
and the reaction mxture was heated i n-&m crowave at 150C for 15
mns. The reaction m xture was concentrated in vacuo to |l eave a solid
that was recrystalli sed from EtOAc to give the title corrpound

(1 nt er medivixEthghais-44 - pgroph@agl)aniis

I nternedl

4-[12-15- la E'ﬂ’ eﬁ% anc-lcarbpxylate  adi azol 2- 01- 3H benzoi
m dazol - 5- yI I oxyI cycl ohexane- 1- car boxr Iaﬁe N’N w i) trans-Ethyl

4-14- 1Inethoxycarbony|forny|) 2 3 e‘oxyleyelohexane 1- 25

carboxylate - 67 - 0" O ' gS
0. 71mvol ) was added in one r ution of ethyl

4- (4-am no- 3- ni tro- phenoxy) excl ohexane- 1 -carboxykate (Internediate
301, 219 ng, 0.71 mmol) and pyridine (69 pL, 0.85 nnDI) in DCM (5 )
and the reaction mxture 5 was stirred at anbient tenperature for 30
m ns. The Eﬁlpltcufﬁe[M@ro-Bdfﬁ E{é{fblemphatyé)anﬁm]ﬂleﬁc%@iadiazbleéwr@nyh]&hhiub.

the o8 aocnaReber e RS br i arbaR s TR £ 2 Fama g 3 B fRg 0.

washed Wi tiposgillediufai dattioh (ﬁ]mdn@radﬂed {fiQtherh)xturd siieet l(ﬂngﬁa@dwgw

concentrated i e ellowoil. Th rifie

col um ch@Hﬁ‘hﬂPEﬁPg‘Hﬂ§m§it‘f %@%‘%wate fgivethe “ﬁF C%P%’(B‘at(gﬁlb %(@Ag
in |sohexgng fo@isyigd.the title conpound as a yellow solid (58 ng,
129 ; 1.20 (3H, t), 1.40- 1.61 (4H, m, 2.00- 2.18(4H m,
2.26 - 2. %SMqMHtSHé 3.93 (3H, s) 4.08 (2H, q), 4.17 - 4.24 (1H,
m, 7447 - 7.19 (11-1, m, 7.67 (1H d), 8.62 (11-1, d), 11.52 (1H,
,'I\/ém/eM—I395 15||) trans- EthyI

rbox ate draz oo dr e‘ 47 0. 7 nunol) was added in one
portion t bHsz fdadS- cftng 4 Igaﬂm 444-[ (et hoxycar bony

y]cyclohexane 1- 20 carboxyl ate (318 ny,
Re r Non @1ﬁ was stirred at
anbi ent tenperature for 1 h. 1 egdeto | eave a
solid, which was washed with EtOH ?10 an and ether (10 nL) to give
t he t|tIe conpound as a yellow solid {156 ng, 49%: M tnie MH 395,

- 68 - il lrcﬁ'ﬂﬁ 4E§.rfi'i)‘15-2 fluoro-3-[[5-[(4-fluoro henyl)ammo 1,3,4-oxadiazole-2-
4-13-nitro-4415-f 5-trifluorophenyl)am nol 1, J4- oxadi azol e- 2-

car bo Ayl | ambﬁ@mmn@mneyﬂm@wm@ Yrcarhoxydatg (740 ng, 1.51 mmol) was dissolved

in 2:1 acetonitrile:glacial acetic acid (15 mL) and heated in a microwave reactor at 120 °C

| f or myl ) am no] - 3-ni t r o- pheno
0.81 mmol ) in EtOH (50 nk~af

for 15mins. The mixture was cooled, the solids filtered, washed with acetonitrile (10 mL)

and dried in vacuo to give the title compound (300 mg, 41%) as a white powder.

'H NMR: § 1.27(3H, 1), 1.66-1.8(4H, m), 1.85-2.0(4H, m), 2.45-2.59(1H, m), 4.15(2H, q),
20  4.49-4.6(1H, m), 7.23-7.44(4H, m), 7.68-7.77(2H, m), 11.1(1H, s), 14.0(1H, s); MS m/e

MH" 484.

The following intermediates were prepared in an analogous manner.

25



ONON-N I 2,4,5-Trifluorophenylisothiocyanate (118 ng, 06.62 mml) was
added in one portion to a 5stirred solution of trans-ethyl

444- [ (hydr azi necar bonyl f or nyl ) am no] - 3-i ntro-

phenoxyj cy¥PEAER4AH? 1- car boxyl ate (245 ng, 0.62mol ) i POKEBIGT/40AQ7P
and the reaction mxture was stirred at anbient tenperature for 30
mns. EDAC (143 ng, 0.75 tnnol) was addgd in one portion and the

m xture was stirred at 80C for 30 mns. The reaction m xture was
concentrated in vacuo to leave a yellow solid that was triturated

wi th wat er 1 _solid
nat Infermbaidtd 34 nf! ci?'ngléﬁén? sol

t hat

yel | ow soloxadiazol2-yii; y hzally Adla paNe Agater1-1, m,
1.53 - 1.63 (2F1, m, 1.94- 198(2H m, 207- 2.11 (21-1, m,
2.33 -2.41 (1H, m, 4.08 (211, q), 4.46 -4.51 (111, m), 7.40- 7.43

(1H, m, 7) Béhyl #dds-4-13-Nudrded- I(me?ho‘u’&ﬁca(rb 1 afifino]-4nife- (1H, M,
25(]).2 ;\?)8 él.& (1Hi m i e%a]ile-loca(rl%ox 1) 11.25 15(IH, s); M5 nile M-1+

4-112-1542,4,5-trifl uoroahenynam nol -1, 3, 4- oxadi azol - 2-y11- 3Hbenzoi m
dazol - 5-yl | oxyl cycl ohexane-| - carboxyl ate 0 20% suspensi on of
trans-ethyl 443-nitro- 4[[54(245tr|fl Ol’ﬂp yfl am no] 1, 3, 4-

oxadi azol e- 2- car bonyl i ani no] phe ﬁef carboxyl ate (270
ng, 0.58mmol ), anmoni um for e 0 ) and 10% pal | adi um
on carbon (3ng) in a mxture o "BTOH (8°nL)*%: DVF (8 nL) and formic
acid (7 nL) was heated in a mtxrowave at 150 C for 20 mns. EtOH (40
m.) was added and the reaction m xture was filtered and

Prepared from ethyl #rans-4-(3-amino-2-fluoro-4-nitrophenoxy)cyclohexane-1-carboxylate
10  in an analogous manner to that described for intermediate 33 part iii)

MS m/e MH" 411.

it} Ethvl trans-4-]2-fluoro-3-[(hydrazinecarbonylformyl)amino]-4-nitro-

henoxv]cvelohexane-1-carboxylate

F H O
o A A
N NO,
b
Prepared in an analogous manner to that described for intermediate 33 part iv)
MS m/e MH 411.

15

20



WO 2007/ 141517PCT/ GB2007/ 002070 - 69 - concentrated in vacua to | eave
a residue. The residue was recrystallised from MOH to give the title
compound (Internediate 32) as a tan solid (75 ng, 30%9; MS me Mt
502. | WOSPHERMT e 33: dc- Et hyl PCT/GB2007/002070
4-114-f1 uoro-2-15414-fl uor ophenybam nol -1, 3, 4- oxadi azol 5

2-y11- 3H benzoi m dazol - 5-yl | oxyl eycl ohexgne- 1- ear boxyl at e

3- Am no- 2-fl uoro-4-ni trophenol 10 To a solution of
2,3-difluoro-6-nitroaniline (20.9 g, 120.05 mmol) in 1, 4-di oxane (200

S Rl] SRm 4 R Mo BT H Y iisrptdh PR o RR4-MadiazASE- 18

. and tetrabutylamonl um hydrogen sul phate (10
g, 29.5 nmearbomilamingl-4:nifrophgne; M&é&Wsm. IMGitric
acid (100 nL) added and the m xture extracted with ethyl acetate
(2x100 nmL). The organic extracts were washed with water (50 niL) and
satd brine (50 15 nL), dried (NgSCﬂ),Ffihte,’ gand concentrated in
vacuo. The crude residue was puriNA” ¥THoCa M | ash chromat ogr aphy
with 20-65 % Et OAc i n iso-hexane as nio to g the title conmpound
14.1g, 68 9% as a yellow powder.” 1H NVR "86.25 (4 dd), 7.18 (2H,
s), 7.75 (1H, dd); Ms nmile WEN71. 20 ii) Ethyl F
trans-4-(3-am no-2-fl uoro-4-nitrophenoxy) eyel ohexane-| - ear boxyl at e
and et hyl : . : :
Ci s- 4- % R A s T oy 6y ol anexane. 1< ealboxy! at e.
- 70 - To & NMR:U¥ b1HBH3DanRd.604H, mlot.84-2-00(2H, aphdADR. 174, m)g2.34-

81. 93mml ) y1s4- r QX g 1 }
81.93nnDI)Zgﬁ@ﬁt?%éﬁgﬁ¥ﬂﬁﬁ6%%%%hgﬁ?g&ﬁggﬂg?g?%gfﬁﬁﬁéﬁgr%éﬁﬁnﬁﬁ%?%rous
THF (200 nL$3(¢HOEd.9-800Gm)aE] et k) Al 1SI6(LH,iskn  of
diethylazodi%%rgﬁgxiﬁte (17.83 g, 102.41 mmol) in anhydrous THF (50
m.) and t HYSd/p t30n stirred at anbi ent tenperature for 72 hr. The
m Xt urg was concentrated in vacuo and the residue purified by silica

flash chromat ography with 20-50% Et OAc i n_iso-hexane, as eluent to
gi ve: et hyiv) Ethyl trans-4-[4-amine-2-fluoro-3-[[5-[(4-fluorophenvl)aminoll,3.4-oxadiazole-2-

trans-4-( 35:&93r_i}g[a%ﬁ{!#]gﬂé&xég_qhbﬁ&‘aﬂbﬁmm)ﬁmé ohexane- 1- car boxyl at e
(3.69, 279 powder . . .18 (3H, t), 1.4-1.64
(4H, m, 1.9-2.12(411, m), 2.31-2.44(111, m, 4.08 (211, q),
4.43-4.59 (1H, m, 6.65 (1H m, 7.14.(2H, §)_;,{ 7n. 82 (111, m and
et hyl Ho

cis-4-(3-anino-2-f|uoro-4-nit;E:EﬁgﬁEf¥{g | dhex -1 -carboxyl ate
(6.25g, 47% as a yel |l ow pdagl w2
@Aijj ¢

F

15  Prepared in an analogous manner to that described for intermediate 33 part vi)
MS m/e MH" 500

v) Ethyl trans-4-[[4-fluoro-2-[5-|(4-fluorophenyl)amino]-1.3.4-oxadiazol-2-yl]-3H-
benzoimidazol-5-ylloxylcyclohexane-1-carboxylate

~OL 0T O,

20 F
Prepared in an analogous manner to that described for intermediate 33 part vii)



IFINMR: -8 1.19 (311, t), 1.62-1.92(811, m, 2.4-2.55 (1H, m ;s 4.08
(211, q), 4.68-4.8(111, 15m, 6.62 (1H, m, 7.17 (2H, s), 7.84 (111,
m. iii) Ethyl

Ci s-4-12- fW0@P&/131517 met hoycycar bonyl f or nyl ) am nol- 4- ni tRGPHEBIROHEMREY C|
ohexane-| - earboxylate 20 To a solution of ethyl

Ci s-4-(3-am no-2-fl uoro-4-nitrophenoxy)eycl ohexane-1-carboxylate (1.1
g, 3.37 mol) and pyridine (814 1.2L, 10.1 nunol) in anhydrous DCM
(40 mL) cooled to 10 C was added a sol ution of nethyl

2-chl oro- Z}Pﬁﬁﬁ@%tlais@,r({@?(im 6§4ﬁ€mms)z 2(&1-16&51%80215(21@09:4)(4192(

and the reaction stirred for . The m xture was concentra?éd

in vacuo, %hé%é@td@eﬁﬁﬂdﬁé’d{ \m)t T‘rﬁﬁﬂdﬂﬁﬁéﬁw) L) (1Hask Ae8(W.6h 1M HCL

(20 m), E%WAZO m.), water (25 nL) and brine (25 nlL). The

organic phase was dried (MgS™), filtered and concentrated in vacuo

to give the title corrpound (1 39g. 100 % as a yellowoil. Msink MT
0

ci s- 442 f | Mpbgrmediafe &3; L1X 2 Bty xR i RO EgpReReRyt cvcl

ohexane- 1- (ﬁ@ﬂﬁﬁl‘ﬂ-@ﬂ%ﬂ—ﬁéﬂﬂimldazol-s- 1Joxy]cyclohexane-1-carboxylate
ci s-4[ 2-flhor o- 3-T ( net hoxycar bonyl T or nypam no[ - 4- ni t r o- phenoxy] cycl oh
exane- 1- 5 carboxylate (1.66 g, 4.03 mmol) dissolved in absolute

et hanol ? % cmhﬂgtﬁfderﬁﬁl- RBASLARfS- g-tﬁﬁuo:% ﬂgh ino QQMaﬁﬁQolTerﬁe

m xture st erper at Ut e vapor at e 1 ed
prietphexs latel o) asayellowml.NB

mle MT 411, 10 v) Ethyl

cis-4-12-fl uoro-34[5-[(4- quoroph nyf a HNO hf oxal:dl azol e- 2-

car bonyl | am nol-4-nitro-phengx ocar | ate cis-Ethyl
442-f1 uoro- 3-[ (hydrazi necgl ba or 0] - 4- - phenoxyl cyclohe
xane- 151-carboxylate (1.67g, 3.88 )N\%ﬁs di ss ed i n anhydrous
DVA (20 rnL), 4- fluorophe i sot hi ocyanate (71 = 4.66 nrnol)

added and the m xture stirred at anbient tenperature for 1hr. EDC.
(1.12 H) 5.82 mmol) was added and the m xture heated to 90 C for 11r.
Di | ut ed wi Rrapazédiylanacabgdus nfariberrth yhat deetiteed fon intermediste 32patt by | ne,

pur 11 e oyt SMA- SR o SYERORE 2 Su 1 R sl iRt

i so- hexaney 29.3¢| Waf}, 7136- AN B AR 715747 64 00mR 019e68.0A HomY, 1141390H,8% a
pal e yel | ow SO|Id 114 NMR 5 1.6-1.95(814, m, 2.43-2.55(114, m,
4.04(214, WHI6GUHE4 9(1H, n), 7.2-7.3(1H, n), 7.36-7.44(1H ),
7.57- 71564(1q{b5|m/gMH756% 8.0(114, n), 11.04(1H, s), 11.16(114, s); MNB
me MT 530. - 72

ii) Ethyl cis-4-[4-amino-2-fluoro-3-[[5-[(2.4,5-triflucrophenyl)amino|1,3.4-oxadiazole-

2-carbonvl]amino]phenoxy]evelohexane-1-carboxylate

\>_H

#fﬁ* ol

F

20  Prepared in an analogous manner to that described for intermediate 33 part vi)
MS m/e MH" 536 - '



vi) Ethyl
Ci S-4-1.4-am no- 2-fl uoro- 3-145-1(4-fl uorophenvbam noll, 3, 4- oxadi azol e
-2- carbo j A henoxyl cycl ohexane-1| - car boxyl ate N
cis-4[2-fpﬁgpg?%?ﬁg?[(4-fluorophenypanino]-1,3,4-oxadia@%lgyg%ﬂék‘gny
| ] ami nok 54-nitrophenoxy] cycl ohexane- 1-carboxylate (1.5 g, 2.82 mmol)
di ssolved in THF (50 nL), 10% pal | adi un?®n carbon (500 ng) added and
the m xture stirred under a hydrogen atnosphere for 18 hr. Filtered
and evaporated to give the title conmpound (760 ng, 54% as _a pale

yel | ow soliiijEthyhcissdi] [dafinanen2-[3 {243 triflyoyophenyl)amino]-1.3.4-oxadiazol-2-yl]-3H-
cis-4-11. 4 Lol -1, 3, 4- oxadi azol - 2- 141-
3Hbenzoim'4b = oL =T - ﬂaoylate Et hyl

Ci s-444-am no- 2-f | uor o- 34[ 54( 4-fl uor ophenyf | am no] 1, 3, 4- oxadi azol e- 2-
15 car bonyl j am no] phenoxy] cycl ohexane-| - car boxyl ateg( 760 ng, 1.51
mmol ) was dissolved in 2:1 pcetonitrile:glacial acetlic acid (15 nlL)
and heated in a m crowaveg The m xture was
cooled, the solids filtered, Ry tri 0 nm) and
dried in vacuo to give the titr @myund' (30% ny, as a white
powder. IHNWVR 5 1.27(3H, t), 1.66-1F8(4H m), 1.85F2.0(4H m,
2.45-2.59(1H, m, 4.15(2H, q), 204.49-4.6(1H, m, 7.23-7.44(4H, m,
7.68-7577(2H,_n), 11.1(1H, s), 14.0(1H, s); Ms mle MN484. The

fol | ow ng pragREIMAnALAS dwmn@ére@afaeatesbﬁbearfo@ﬂ@hﬂamé33TEﬂneﬁ). WO
2007/ 14151 7PCT/ GB2007/ 002070 - 73 - Intermedi ate 34: FE Xl trans-4-f
f 4-f | uor o- 2L NBIR: A2 |3y dpleinl 73 .ok 179,94 (4H, m), 2.42-2.53 (1H, m), 4.1 (2H,
oxadi azol - Q- { H W \f X

) ey DA AL T g S & PAL YL,
phenoxyl clcd dbkegane-| - car boxyl at e

10 MS m/e MH" 520

Intermediate 36: Ethyl frans-4-[{4-fluoro-2-[5-[(2.4.5-trifluorophenylaminol-1.3.4-

oxadiazol-2-yl|-3H-benzoimidazol-5-ylloxy]evelohexane-1-carboxylate

15 i) Ethyl trans-4-[2-fluero-4-nitro-3-{[5-[(2.4.5-trifluorophenyl)amino]1.3.4-0xadiazole-
2-carbonyl]amino]phenexv]cyclohexane-1-carboxylate

o S S
OE--WO’D\@NOS FQ

F

Prepared in an analogous manner to that described for intermediate 33 part v)

20 'HNMR: 1.1(3H, t), 1.42-1.5(4H, m), 1.8-2.02H, m), 2.04-2.2(2H, m), 2.35-2.5(1H, m),
4.06(2H, q), 4.58-4.71(1H, m), 7.41-7.5(1H, m), 7.6-7.75(1H, m), 7.9-8.0(1H, m), 8.1-
8.22(1H, m), 11.16(2H, s). '

MS m/e MH™ 566



Prepared from et hyl
trans-4-(3-am no-2-fl uoro-4-nitrophenoxy)cycl ohexane-1-carboxyl ate 10
in an anal Q@oMsyeRer to that described for internedi ap€rdRr08dbd2070
iii) MSink MT 411. ii) Ethyl

trans-442-fl uoro- 3- Thydr azi necar bonyl f or nyf | am nol - 4-ni tropl i enoxyl cv
el ohexane- 1- car boxyl at e No? 0,1 PrepaFEd i n an anal ogous manner to
that described for internediate 33 part iv) Msnme MT 411. WO
2007/141517PCT/GBZOO7 002070 - .

t rans- 4- 131HEthyld =

car bonvl i ad’;aaaﬁkolézmafrﬁﬂta_h@ @bﬁmng&am&ahe-wahs_mﬁa@ée 5 Pr epared
i n an anal’ogous nanner escrli Tnternmed ate 33 part v)
IHNVR 8 1.15(311, t), 1.42-1. 6(41 q&(z

2.05-2.17(2H, m, 2.34- 2.45 4.66- 4 66(111, m,
7.18-7.31(111, m, 74175( m[fl 8(f’1| , 7.9-8.0(1H,

m, 11.02(111, s), 11. 159&?- 1- 530 iv) Ethyl
trans-444-am no-2-fl uoro 3 115- f(4 quorop%envfI.' ol |, 3, 4- oxadi azol
e- 2- carbonyllanlnolphenox Fﬁyclohexane 1- car box¥l at € 15Prepared in
an anal ogous manner to that Kescribed for internediate 33 part vi) M
me MT 500 y) Ethyl

trans-4- R4-fl uoro-245-1(4-fl uorophenyl ) am nol -1, 3, 4- oxadi azol - 2- 01- 3H

benzoi gl dazglarar ik lah GXAbES kAR Bint aSBERARY iRfefinediate 33 part vi)
MS m/e MH™ 536.

jii) Ethyl frans-4-[14-fluoroe-2-[5-[(2.4.5-trifluorophenyllamino]-1.3.,4-oxadiazol-2-yl]-

3H-benzoimidazol-3-vlJoxy]cyclohexane-1-carboxylate

1 {
", N O
/\0 Q\ AN A \||/
£ F

10
Prepared in an analogous manner to that described for intermediate 33 part vii)
'H NMR: 1.25(3H, 1), 1.45-1.62(4H, m), 1.96-2.2(4H, m), 2.38-2.48(1H, m), 4.11(2H, q),
4.22-4.35(1H, m), 7.26-7.44(2H, m), 7.74-7.86(1H, m), 8.23-8.35(1H, m), 11.1(1H, s),
14.0(1H, s). MS m/e MH" 520.

15

Intermediate 37: Methyl 3-

benzoimidazol-5-vl]cyclohexvlloxypropanoate

i) Benzyl N-[4-(1.4-dioxaspiro[4.5]dec-7-en-8-yl)phenyl]carbamate
C
U
H 0/“1::]
20




O N-N 20 Prepared in an anal ogous nmanner to that described for

internediate 33 part vii) WO 2007/141517PCT/ GB2007/ 002070 - 75 -

NVR 5 1.2 1.45-1.63(41-1, nm), 1.95-2.2(4H m - H,

m, 4.12(211, "qS’f,dszf.72-4. 33(1H, ), 7.23-7.45(411, ), f%’%ﬁgﬁ"}%@%,

m, 11.1(1H s), 14.0(1H, s). M5 de M+ 484. 5internedi ate 35: Ethyl

Cis-4-[14-fluoro-245-1(2,4,5-trifluor op'manybam nol -1, 3, 4-

oxadi azol - 2-01- 3H benzoi m dazol -5-yl | oxyl eyel ohexane-| - ear boxyl at e

i i Ethyl . : : :

ci s- 4- 12- fTetigkistriphenyinhgsphing palladivm 4565 me,i% 43 mameh s pdded e Aselution of Zox 5

di azol e- 2-/;Gaf: \jRekRhenexmliacye 210 0
.(19%9,94%4(%%139'3%%15 MY EAAARKAIRT B 2CARDBSKIAL F1 3 It Jbd

Prepared in an an manner "t o t hat I ntermedi ate 33
part v) ' |ruiNvRand bargyl3H(4-biomoph@yicabirgat (1n§0 g, 2. 883nmob b dagassad DME

s 04828 500 P afa foehesth dmupnBBus pbrafipd piBintte ot Mop (SR Fit S b (et

i 1) EtByl under a nitrogen atmosphere at 80 °C for 24 h. The reaction mixture was cooled to ambient
Ci s-4-14-am no-2-fluoro-3415-112,4,5-trifl uorophent ham nol 1, 3, 4- oxadi
azol e2- ear®BAGRIEADASIOAR FOMPELYas 2dded befere washing with wates (2 x 28 niip@pdr ed

in an analpg FRNRBEd Mo $B3 bindl St EdtRRN i Wicilod REVES c8liGe, FRe RRIE V1)
VB i o mOTPEgR MERASE OeI08 ruE ERFbIRS /7 Sy b RaiE Bk The
residue was purified by column chromatography, using a gradient of 20-70% EtOAc in
isohexane as eluent, to give the title compound as a cream coloured solid (1.30 g, 72 %).
10 'HNMR & 1.87-1.97 2H, m), 2.42-2.5 (2H, m), 2.6-2.73 (2H, m), 4.03 (4H, s), 5.2 (2H,

5), 5.9-5.99 (1H, m), 6.65 (1H, s), 7.5-7.7 (9H, m); MS m/e MH" 266.

ii) 4-(1,4-dioxaspire[4.5]dec-8-yl)aniline -

&

8]

NH,

15  Palladium (10 wt. %) on carbon (1.0 g) was added in one portion to a solution of benzyl N-
[4-(1,4-dioxaspiro[4.5]dec-7-en-8-y])phenyl]carbamate (7.01 g, 19.20 mmol) in THF (500
mL) and the reaction mixture was stirred under a hydrogen atmosphere at ambient
temperature for 16 h. The reaction mixture was filtered and concentrated in vacuo to leave.
the title compound as a white solid (4.03 g, 90%).

20 'HNMR §1.51-1.76 (m, 8H), 2.32 - 2.43 (m, 1H), 3.87 (s, 4H), 4.77 (s, 2H), 6.48 (d,
2H), 6.86 (d, 2H).

iii) /V,N-Dibenzyl-4-(1,4-dioxaspiro[4.5]dec-8-y])aniline

&



iii) Ethyl ?

ei s-4-114-fluoro-215-1(2,4,5-trifluorophenyl)am nol -1, 3, 4- oxadi azol - 2
-yl1- 3Hbe -5-yl | oxyI eycl ohexane- 1- car boxyl at e

Pr epar ed Pﬁ%azﬁ}'gﬁﬁ)} gous manner to that described for |ﬂ?gﬁﬁg"3?’8‘{287"33
part vii) IHNW 1.21 (314, t), 1.61-1.73 (4H, m, 1.79-1.91 (4H,
m, 2.42-2.53 (1H, m, 4.1 (2H, q), 4.44.54 (1H m, 7.2-7.39 (2H,
m, 7.69-7.8 (1H, m, 8.16-8.29 (1H m, 11.1 (1H s), 14.0 (1H, s).
10 M5 ink M+ 520 Internedi ate 36: Ethyl

trans- 4- 1[anf:)k1u;®asm1d2{i§ig,34@-mmbh)lwasradqtﬂdauylsblaﬁi)moﬂ#ql,,ég 4-

(i))S(Sd :E? ﬁ; : d2 ox?ésplro? Sﬁl% 3 %9))1)%1?11] 3 85' S'Fg, \i mm&lea.n%po)é %Ql%m car| %Elett)tg ?é %

trans- 4- 129f1 466 4 PMA R03ntledd Migedhumiet 4 hitlob&H AMBSINEI) R BDTOIk J§h4 0

xadi azol e- 2-carbonyl | am nol phenoxyl cycl ohexane- 1- car boxyl ate N-N
)-411 0 NOherPeastan sakting veas aloii¢digooel tramhient tewperatre andswaterdQmily was

R g g oy e

4.58- 4. 71 (gltd thenitle Fordgounid 5 d whiteolid 75.86 €, &BELH, m), 7.9-8.0(111, ),

Crans. 44 Bk o146 1 272 te: siph2 ot 52 48 bm Fitk s o A S %#3» 5048,

oxadi azol 1B; 692 Ry, 218 idhe oKy MS el/ohgxaneg: | - earboxylate H O 0

10 iv) 4-]4-(dibenzylamine)phenyl]cyclohexan-1-one
o
“(T.@

Water (1 mL) was added to a solution of N,N-dibenzyl-4-(1,4-dioxaspiro[4.5]dec-8-
yDaniline (3.09 g, 13.22 mmol) in TFA (20 mL) and stirred at ambient temperature for 72

h. The reaction mixture was concentrated in vacuo and the residue was dissolved in EtOAc
15 (50 mL). This was washed with saturated aqueous sodiumn hydrogen carbonate (50 mL),
dried (MgSQ4) and concentrated in vacuo. The crude residue was purified by column
chromatography, using a gradient of 10-30% EtOAc in isohexane as eluent, to give the title
compound as a colourless oil (3.16 g, 65%).
'HNMR & 1.48 - 1.84 (m, 4H), 1.91 - 2.04 (m, 2H), 2.14 - 2.26 (m, 2H), 2.80 - 2.93 (m,
20 1H), 4.65 (s, 4H), 6.59 (d, 2H), 7.00 (d, 2H), 7.17 - 7.36 {m, 10H); MS m/e MH" 370.

v) frans-4-[4-(Dibenzylamino)phenyl]cyclohexan-1-o0l

O

Q,
&



NH, 5 Prepared in an anhal ogous manner to that described for
internediate 33 part vi) Msrn/e MN536. iii) Ethyl

trans-4-114-fl u ros 2-15- 1(2 4,5-trifl uoronhenynam nol - oxadl azol
-2-vi1- 3r¥Bef¥6ithitdazol - 5-yl | oxyl eyel ohexane- 1- ear boxylf%l?‘é W@ﬁ%ﬂ”ed
in an anal ogous manner to that described for internediate 33 part
vii) ITFINVR 1.25(3H, t), 1.45-1.62(41480+n), 1.96-2.2(411, m,
2.38-2.48(111, m, 4.11(211, q), 4.22-4.35(111, m, 7.26-7.44(211,

m, 7.74-7.86(111, nm), 8.23-8.35(1H m, 11.1(111, s), 14.0(111, s).
M m e MLISodb@Oborbintdeiderédiang 1338 niviealhwhs added to a stirred solution of 4-[4-

benzoi m dABr R ORI P BHRH A &y QuligOH (50 ) and
N-1. 4- (1, 4reetbmixeais piorally Tha eiaetiofr ixtille Whi plvedwt ArssiekiasmpeatdR for 1 h.78 -

Tet raki st ri phenyl phosphi ne aII di um (565 ., 0.49 mol ) added to
a sol uti On&cgpc Qgﬁd SmLS)was ad ed and after stn'g'mg at ambient temperature forw% min the

(1, 4-di OX%%ﬁt}{rﬁ rhERE zﬁvc?c‘ilfo 8F ﬁéjrlcmdlue‘]weé dRsbIftd ﬁ'ﬁbméjané- wﬁsh%d %m)g,abor

olane (1.3 g, 4. g%; benzyl N-(4-bronophenyl)carbamate (1

g, 4.88 maluatédaqueyas tio:mfso(i@m thdrqg)?ﬂ saTHordite(49 sd), drigd

pot assi um trogen

B moapher SOB B0 ek Rl lp 1RRe pledite e G Ui R muttIBEY oFuls

anbi ent t edhpetaxi :Ipdnya:rmhgl.—'a gradiertwd 20459 %00 Aadid sdhdxehoaselwas o gige thicttitle

water (2 x 20 brin 20 ri (MgS™) and concentrated

in vacuo t99™pP8 dré\ g’““?r?gp%bu?ood Fggﬁ)due was purified by col um

chr omefgogr VR (@D@Q)a 093 N, f13@(17f()%9 Etg34%94 2H, %9@%@@4@{ m)

eluent, to give the title conpoun cream col oured solid (1. g,

72% 101 RIRIB(1H. 81, 1.593.734 3mw6324azs),263(2(1ms0 Tl (2H, &, 227 339(2H
,403&11%@ 5.2 (2H, s), 5.9-5.99(111, m, '6.65s), 7.5-7.7 (9H,
m; M5 in 266. ii) 4(1, 4-di oxaspi rok. 51dec-89/1l1laniline NH2 15

Pal | adi um (10 w . % on carbon (1.0 g) was added in one portion to a

sol ution of .

N[ 4- (1, 4- dio%a A

19.20 nmmmol ) in THF(500 g

nd ction mxture was stlrred
under a hydrogen at nospher g am \@enperature for 16 h. The
reaction mxture was filtered @nd co d in vacuo to | eave the

title conpound as a white solid (4.03 g, 1§ /- 8 1.51 - 1.76
(m 8H), 2.32 - 2.43 (m 1H), 3.87 (s, 4H), 211), 6.48 (d,

2H), 6.86 (d, 211).

15
tert-Butyl prop-2-enoate (158 ulL., 1.08 mmol) in DCM (5 mL) was added via syringe
pump over 16 h to a stirred solution of trans-4-[4-(dibenzylamino)phenyl]cyclohexan-1-ol
(201 mg, 0.54 mmol) and tetrabutylammonium hydrogen sulfate (46 mg, 0.14 mmol) in
DCM (5 mL) and 50% wt. aqueous sodium hydroxide (500 uL) at ambient temperature.

20 Water (10 mL) was added and the layers were separated. The aqueous layer was extracted
with DCM (20 mL) and the combined organic layers were dried (MgSOys) and concentrated
in vacuo to leave a residue. The crude residue was purified by column chromatography,
using a gradient of 0-20% EtOAc in isohexane as eluent, to give the title compound as a
colourless oil (270 mg, 100%).

25 'HNMR: § 1.12 - 1.39 (m, 4H), 140 (s, 9H), 1.68 - 1.77 (m, 2H), 1.95 - 2.04 (m, 2H),
2.24 - 2,34 (m, 1H), 2.39 (t, 2H), 3.17 - 3.28 (m, 1H), 3.56 (t, 2H), 4.65 (s, 4H), 6.57 (d,
2H), 6.92 (d, 2H), 7.19 - 7.35 (m, 10H); MS m/e MH" 500.



iii) N, N D bennl-4-(1, 4-di oxasoirol4.51dec-8-vl)aniline - 79 -

Benzyl brom de (5.95 g, 34.80 mmol) was added to a solution of 4-0, 4-
di oxaspiro[ 4. 5] dec-8-yOaniline (3.87 g, 16.57 mol) and potassium
car bonat e V8.286/74151249. 71 nmol) in DVA (60 nlL) and sti rrpe(g“ﬁﬁ%?@?m&“m
ni trogen atnosphere at 60C for 16 h. The reaction mxture was all owed
to cool to anmbient tenperature and wate81{30 nL) was 5 added. The
resulting precipitate was renoved by filtration and dried under high
vacuumto give the title conpound as a white solid (5.46 g, 85%. 111
NVR 5 1. 46vii) Metliyl tfans-381) [4-(@ib8Rzyldm e ) fienylld¥clohex Bl xypropdhdate 4. 63 (s,
4H), 6.58 (d, 2H), 6.92 (d, 2H), 7.16 - 7.36 (m 10H); M5 nile MH
414. 10 iv) 444-(di benzyl am'no) phenvil evel ohexan-1-one Water (1 ni)
was added to a solution of N, -4- (1, 4-di oxaspi ro[ 4. 5] dec- 8-
yOaniline (3.09 g, 13.22 mol) an THFA (20~niL) and stirred at anbi ent
tenperature for 72 h. The reaction mi Xt u soncentrated in vacuo
and the residue was dissolved in EtOAc 1 @ Thi s was washed

wi th saturated aqueous sodi um hydrogen car bo (50 mL), dried
(MySO4) and concentrated in vacuo. The crude residue was purified by
col um chr omat ogr aph

t of 1 % Et 0A h
25 ol tent CATGeTAE MO Th v pgURg e BEFBMPALEnE 16 g
65% . (dlbenzylamlhg)bhmg &%ﬁokﬁ%liox}p&gaﬂdﬁle 4! ﬂ)gé% 4o %&noli‘z_én(l‘&ed)m(ﬂ%iﬂl,)

2.14 - 2 26 (m (s,
2H), 7.00 a(ndthmacnom niiyture wasssarr(:dmt TOFifor AE A equepusiselgipg of godium

bor ohyar 1 di Grebes ot TR b pideE AT AR colbion s Buree ST

444- (di ba’tZMIcE(ﬂﬁ) ﬁﬂL) pTeaytghdy lhblel’rmsaimed {vigRe,)(ad E&logntraledﬁlm vl th 1dame

Et OH (50 ind_acet nltrlle action

S rr oo ata teriaiane cn e et Peites bi Ot omar ety o s dadent o5
and affger B50% BiOAc af iseitRhR Hs el &Y @ldithe tiflotord d}&nﬂﬂﬁs & bSlod e obiV a7 g,
was renoved i n vacua. The residue was di ssolved in Et 0Ac and washed
with a sat3%"8t ed aqueous sol ution of sodi um hydr ogen carbonate (10

rnL), dried (I\N/J?&?m and concentrated in vacua to_| eave_a residue. The
crude resi dt® ‘ia@u i1 HA2mADebpunk 78 ot 597 agily (Mudihg-2 - dri8dment
of 20- 50% F04g h a I t [ tl S
a uhite oriaNT | Re SO RR 09593 2 OIS 3 RSP (D A IS
(4H, m, J(d5?iH)(,@4912(¢)2H),17 8’5-13@6n,(12)H), mszlel £5814(211 m,

2.33-2.45 (111, m, 3.59-3.73 (111, m, 4.63 (4H, s), 6.7 (2H, s),
7.01 (211, d), 72739(10H rr) V|) f ed- Butyl

t r ans- 3- 144i) Vigthh DiYRIp : E <

20  Palladium (10 wt. %) on carbon (500 mg) was added in one portion to a solution of methyl
trans-3-[4-[4-(dibenzylamino)phenyl]cyclohexyl]oxypropanoate {1.21 g, 2.63 mmol) in
THF (50 mL) and the reaction mixture was stirred under a hydrogen atmosphere at ambient
temperéture for 16 h. The reaction mixture was filtered and concentrated_in vacuo to leavé

the title compound as a white solid (702 mg, 96%).



tert-Butyl prop-2-enocate (158 uL, 1.08 nmol) in DCM (5 nL) was added
via syringe punp over 16 h to a stirred solution of

trans-444- (di benzyl am no) phenyl ] cycl ohexan-1-ol (201 ng, 0.54 rnnol)
and t et r abWOFHHBHi um hydrogen sul fate (46 ng, 0.14 MRAAGEBDHIBOM
(5 nL) and 50% wt. aqueous sodi um hydroxi de (500 uL) at ambi ent
tenperature. 20 Water (10 nlL) was addedgmnd the | ayers were
separated. The aqueous | ayer was extracted with DCM (20 nlL) and the
conbi ned organic Iayers were dried (MJSO4) and concentrated in vacua

to | eave residye. rud due was purifi I
chrorratog?ldeMR@slllrpg ]a"% (e nfgjdf ngﬁﬂv‘%}&Lhi'?ﬂS%Dﬁ&(gﬂg'&#(m’
el uent, l t t 3H) e566 @) AH) 278 (STPH), 6.46
So0eh }g 2@7 @gstm iminggmqm%ﬂmsmég H), H)Q 1)%8 & 77)(m
2H), 1. 95 (d 221)0&8%4 21219{)1\'18211/9 27834 (m 1H), 2.39 (t, 211), 3.17 -
3.28 (m 1F1), 3.56(t, 2H), 4.65 (s, 41-1), 6.57 (d, 2H), 6.92 (d,
211), 7.19 - 7.35 (m 10H); M5 me M-1+ 500. WO

2007/ 141517PCT/ GBZOO?/ 002070 - 81 - vi |) I\/Et hyI

trans-3- 14 : Dony v OIpRERYHNOat e

Concent r at ed' l\{CI lig ﬂa‘f‘@s added to a sol ut| on of tert-butyl
trans-3-| no) phenyncycl ohexyl ] oxypr opanoate (1.2
g, 2.40 mmol) in MeOH (20 nL) and the reaction m xture was stirred at
70C for 4 h. An aqueous sol ut| on of sodi um hydrogen carbonate (10 ni)
was added and the resulti ng’sE'l’trPr s extracted with Et OAc (50
nm). The organic |ayer was droed d cgoncentrated in vacuo to
| eave a residue. The crude residue was p@e y col um

chromat ogr aphy, using a gradient of 10 O ©¥ n i sohexane as
eluent, to give the t|tIe conpound as a col odtl ess oil (1.07 g, 98%
1H NVR 5 1.07- 1.43 m411)25165 78(@% 92 -

211), 2.2 Methypl c@k)rdqﬁoaqu_aﬁ (257 ubv2 JSM\(JﬁadQ c;}op‘glsg_g)aglr@ s?]fﬁlory_tp_f)
3.58 ( 1

>13), 1572) 1?4{9;@1%% (3 n[]h (4%ﬁxlaophén@%y&1§hex§1i&)ypr m\?/z)lzi;:el( 01 31% 153 BB dod.
trans- 344- c(mompxi@pﬂemyue)(&gﬁbwle rﬁé}mmb}yp%yh@@mlé anmlthe remopmmamw

of ot iyl HPRA S R A R 1 R AR A DS

(1.21 g, ZepBatadoThe organch-le‘ayeﬂ@asnﬂvds)lerh\mm areue@sctliuton of hydorchlonm gcid

stirred u dr natm) here at t te raturefo

The react P@ﬁ'{’ r1r$ ?ﬂé [agc? B a1s?tf'“f ge%eaﬁu%oﬁa S'(E,lgi}nceonts‘r:'%l1 ré%aal(ajo e (#eave

the titd e AD)AADMESOQ adiédneertRkdddn badid td@pviﬂ@%e.tltle-coﬁ@ound as a white
solid (848 mg, 92%).

IHNMR: §1.16 - 1.30 (m, 2H), 1.38 - 1.52 (m, 2H), 1.74 - 1.83 (m, 2H), 2.00 - 2.09 (m,
2H), 2.41 - 2.48 (m, 1H), 2.51 - 2.56 (m, 2H), 3.24 - 3.32 (m, 1H), 3.61 (s, 3H), 3.67 (1,
2H), 3.85 (s, 3H), 7.21 (d, 2H), 7.63 (d, 2H), 10.74 (s, 1H); MS m/e M-H" 362.

20
x) Methyl frans-3-[4-[4-[(methoxvcarbonylformyl}amino]-3-nitro-phenyl}-

cyclohexylloxypropaneate

/01(\/0\0.“

o, 0
N,H,o\
H
o

NO,

25



IHNVR 8 1.10 - 1.45 (m 4H), 1.65- 1.79 (m 211), 1.93 - 2.05 (m
211), 2.19 - 234 (m 111), 2.47 - 2.55 (m 2H), 3.18 -3.27 (m 111),
3.60 (s, (t, 211), 4.76 (s, 211), 6.46 (d, - d,
211): MB ?\wz?\’}?ﬁ“ggé. 5 ix) Methyl trans-344+1-f “Fetnaitivh
(et hoxycar bonvl f or mybam nol phenvl | cycl ohexyl | owpr opanoate Art

Met hyl chl or ooxoacetate (257 uL, 2.78 ¥8hol) was added dropwi se to a
stirred solution of 10 nethyl

trans- 344- (4- am nophenyl ) cycl ohexyl ] oxypropanoate (701 ng, 2.53 nmol)
and di i sofrifiugicatdiglaahydride (3$0:uL.34 51106 ) wanidded m ap€ivo(tizd torh polutieh ethe

reaction mxture S, Stbd ! |.e . . ter
Rt o T RO R 8 o Bl TSR bRl bep

was washedtibsphersat GrOUABYS] B MEIhSPDtr&)fs-jlWE4§:@:hktﬁ6}ty@:m®6m}dfo('rh%arﬂiﬁo]IL)
and then a saturated aqueous sol ution of sodi um hydrogen car@gggfgﬁé

(10 15 niphenyiicxelofapBoxypropaspasdicsohied i BEM ¢ mbhes adgedrgpw

(m 211, SqeHg PGt bt e s iy i€ oy o3 orify - 27

211), 2. 4lempbratBre(am stifedd foPa Hitthe2? b.6AH aquedds)sohiioR 4f sodBinBRydrogenlH) ,

NN AN YN TR T ERE A

trans- 3- 14mb4ol amtcdent RN WLAOITY dadéTh RRldud-The lchudle BERINE bag patifdE Xy -
| I oxvpr opanoat e " -.83 - Trifluoroacetic _anhydride (326 ttL,

2. 34 nunolby calEmhaumRtogiapiy eusig 3 gafientoT9-208¢ BIQAfIndsobexang A% glnent: to

nitratg ( : JUPAY 2 veloWMid &7 N Blhihbl, Msyinder a nitrogen
at msdﬁer%ttﬁgglg%}?per 1 nﬂl rcr)et h;la‘ Iﬁg_ >

trans- 3- [ 44A] RTBHMOXY, f L 76-1.89 98-2.11 (m
phenyl ] cycﬁg‘ﬁexyl ﬂg@;ﬁﬁ%@ﬁgﬂ?’fﬁﬁggﬂ,@gj@hl E)6Cl\/l1 fﬂ(ﬁzﬁ)\kéggaddeé ’
dropwi se B&Ho2.49 52.86 (msIAHg2.47 - 0C0 (wy 1B 324 n 3.3FH e, tBAStdp 3.6 € was
al | oned t 0 ign T fOrra. {Adr 2 h.-
A aqueoud ol B oAby Godi Sihe AR das: B uhabaier S Asaha g
and the | apers were separated. The organic |layer was dried (MgSOH)
and cqoncentrated in vacuo to to leave a residue. The crude residue
was pL} i fied by colum chronat ography, using a gradient of 0-50%

Et OAc in ixﬂ%ﬂ%%l‘ﬂaﬁﬁ}ﬂ‘- hydria@indéarfbivdfdrAg Dhinidod-30sitlaound as a
yel | ow soll ng, 1. mTo . IHNWVR 8 1.15- 1.33 (m 2H),
1.40- 1.5 1 hexyllpxypr 2H), 1.98 - 2.11 (m 2H), 2.49 - °

2.56 (m 211), 2.57 -2.70 (m 1H), 3.24 -3.35 (m 11-1), 3.59(s, 3H),
3.67 (t, 2H), 3.87 (s, 3H), 7.64 - 7.70 (m 1H), 7.89 - 7.96 (m

21-1), 11.27 (s, 1H); M Sg\gﬂw‘i N Met hyl
trans-34444-f (hydrazi necar bogy! f or nybahi ?il 3-ni trophenyl | cycl ohexyl |

oxyar opanoat e f N
oy
0

20  Hydrazine monohydrate (2.29 mL, 47.1 mmol) was added in one portion to a stirred

NO,

solution of methyl frans-3-[4-[4-[(methoxycarbonylformyl)amino]-3-nitro-
phenyl]cyclohexylloxypropanoate (702 mg, 1.72 mmol) in EtOH (20 mL) and the reaction
mixture was stirred at 60°C for 1 h. The solvent was removed in vacuo and the resulting

solid was triturated with ether to give the title compound as a yellow solid (560 mg, 80%).

25 THNMR:51.16 - 1.34 (m, 2H), 1.39 - 1.60 (m, 2H), 1.76 - 1.89 (m, 2H), 1.99 - 2.11 (m,
2H), 2.46 - 2.52 (m, 2H), 2.53 - 2.74 (m, 1H), 3.24 - 3.36 (m, 1H), 3.61 (s, 3H), 3.67 (¢,
2H), 4.69 (s, 2H), 7.68 (d, 1H), 7.96 (s, 1H), 8.14 (d, 1), 10.47 (s, 1H), 11.39 (s, 1H); MS
m/e MH" 409.



20 Hydrazi ne nmonohydrate (2.29 nmL,”47.1 mol) was added in one
portion to a stirred solution of nethyl

trans-34444-[ ( net hoxycar bonyl f or nyf| am no] - 3- ni t r ophenyl cl ohex
xypropanoaYVQ E’ :f]rﬁ 1.72 nunol) in EtOH (20 nL) and t %%'('81’?"3%
m xture was stirred at 60C for 1 h. The sol vent was renoved in vacuo
and the resulting solid was triturated-8+th ether to give the title
conpound as a yellow solid (560 ng, 80%. 251H NVR 8 1.16- 1.34 (m
2H), 1.39- 1.60 (m 2H), 1.76- 1. 89 (m 2H), 1.99 - 2.11 (m 2H)

2. 46 - 2. 5%iil Met&!r,angém l4-2[§7H4fl 1@niddoH 3. B6xadinzolkkd-, 3. 61 (s,
3H), 2 8 , 1H), 8.14 (d,
111), 3 42 4 84 - xil)

Met hyl trans- 34444 f 15-f (d fIOLLorophenvI )am nol 1 3, 4- oxadi azol e- 2-
carbonyl] am nol-3-nitro-phenylicycl ohexyll oxypropanoate o 0 N2

Met hyl trans-3-[4- 4-[(hydr |necarbonylf0|:|rry m no]-3-nitro- 5
phenyl ] cycl ohexyl i oxypr opangat e (559 ny ﬁ]( g was added in one
‘ H oph

portion to a stirred solution 4-di f i sot hi ocyanate (252
ng, 1 64 nunol) in DVF (10 In ctlon m xture was stirred
at 60C for 1 h. EDCl (316 ng, 1.6 I) was added in one portion and

the reaction mxture was heated to oro4 h. The m xture was
cooled to anmbient tenperature and wabgr (15 nL) was added and the
resulting suspension 10 was filtered to | eave a creamsolid. This was
washed wi tMetwteans-31ig-[fd{y dapaccarivaylfgmylaminof-d-niigre the title

gi%’?u ?d %ﬁer%l]é%&l%ﬁéﬁy@%ﬂp%#@%@e ({fg T%:L%? g%&lj\%@oaéﬁ?c@m%e 1%ﬂ td §n
2.5 ;’) ( g 6§ﬁ®d sdluts®-of Z-diﬂléﬂmphtnﬁl)lsotlﬁo@@nate @53 8ng, 64 nkipol) B ]BMF(@O mL)
311

2150 5 e e bt s Bl et

Xiii) MetbWled in one portion and the reaction mixture was heated to 85°C for4h The mixture was
trans- 3- 14- 13- am no- 4- 1154( 4-f | uor ophenyf | am nol 1, 3, 4- oxadi azol e- 2-

car bony| 1anbled kpivehisntitempsiasireapd veky 5 ohbrvasaddedand the regdting suspension
10  was filtered to leave a cream solid. This was washed with water (10 mL) and ether (10 mL)

to give the title compound as a yellow solid (438 mg, 61%).

lHNMR: 6 1.16 - 1.34 (m, 2H), 1.42 - 1.59 (m, 2H), 1.78 - 1.91 (m, 2H), 2.00-2.11 (m,
2H), 2.53 (t, 2H), 2.58 - 2.74 (m, 1H), 3.26 - 3.38 (m, 1H), 3.60 (s, 3H), 3.68 (1, 2H), 7.18 -
7.31 (m, 2H), 7.56 - 7.73 (m, 3H), 7.89 - 7.98 (m, 2H), 10.89 - 11.59 (m, 2H); MS m/e

15  mass ion not seen.

xiii) Methyl frans-3-[4-[3-amino-4-[[5-[(4-fluorophenyl)amino]1.3,4-o0xadiazole-2-

carbonvllamino]phenylicyclohexylloxypropanoate

20 NH2



Pal | adium (10 wt. % on carbon (100 ng) was added in one portion to a
sol ution of nethyl
trans-314444] 5@7?4-_1‘ | uor ophenyl ) am no] 1, 3, 4- oxadi azol e- 2-car bon?/IJ am n
0]-3-nit roWﬁ’ezﬁ W:’S}EI ohexyl ] oxypr opanoate (438 ng, O. SSPWSP')’OO"H 290
(20 nL) and the reaction m xture was stirred under a hydrogen
at nosphere at anbient tenperature for l§h. The 5 reaction m xture
was filtered and concentrated in vacuo to | eave the title conpound as
a yellow solid (413 ng, 100%. 111 NWR (499.803 MHz): 5 1.19- 1.50
(m ) 411), Philddium (10 &8 %)yon cation (1009 g) wak. #d8ed ifon2 pdntion B Bedlution. of Trefhiyl
111), 2.47 - 2.56 (m_2H), 3.21 -3.3 m 1H), 3.60 - 3. 63 .314),
3.66 - 3. 1@"€ﬁr[42[1&55,-[(’&%BFOP’%SHYBﬁ@&’?flésﬁ'ﬂxa‘ggl?f'%‘ﬁﬂfbw W‘@ﬁ@@‘tf°7. 64
w{ h5 lll) ’ piignﬁ]%yéﬁhex}l]%xypil&azgatel@ﬁ thg, 8.3 himdYPin! THF MomBRd thd thetion

y .
t r ans- 3- 14nig@re 4y dirfel wodes phedipgenatinesphete B ambisribigmacteturoion 16 hrfkez oi

m dazol.- 5- vl |.evcl ghen I :

tr ane 342 17U B uas PV RARRT LR st MLBMY ogveth g compound g5 o
car bonyl | gichowedlph@ny hige ¥@1%)hexyl ] oxypr opanoate (408 ng, 0.82 nmol)
in acetic acid (10 m.) was heated in the mcrowave at 100C for 15

mns. The lpresR499803 MHAESI1.08s 150 (inptie 1 A0d 1 B8i(rgl2H))d Y7 -19.G$h(my 2Bijum
to give the title cqopoun yel.l soli,d (190 489 I

NVR 8 1. 262 '12.-%33(%#842%‘-‘% ?gﬁ.?fﬂ»él%i%/b' ?1}]‘5 %?Hfl% i:%g?g%f.(% {%‘%3-43’&1) ,
2.07 - 2. B83(m, 28hD4.6 -s,Gﬁ?(s.MZsﬂl m, 2H$4.09 -2.68%nd, BH),1id)54 (3136, 10.B 45
(in, 1 H, 3.%“9 ?’) 3 375 (t, %Hj, g.Zl -63?(36 (?n 4H)(, ?959 -
7.77 (& 313 MBmg MH 49%11) 13.63 (s, 1H); MSink M-1 480. WO
2007/ 141517PCT/ GB2007/ 002070 - 86 - Internediate 38 Met hyl

trans- 2- 1442- 15-[ (4-f 1 uor ophenyl ) am nol - 1, 3, 4- oxadi azol - 2-

y11- 1H berxixyiMetlinbad {(6flas eyl aanin gl | xadiaz 3
trans-2-f . 4-14-(di bepzyl ami.ng).phenyl | cycl ohexylioryacetate 5
-1°0-1L-- ?‘z".'m‘g uri'];'l%%’xggoxgﬁﬁpggé%tf nmanner to intermedi ate 37
part vi) N\ P N—N

avetac

Methyl trans-3-[4-[3-amino-4-[[5-[(4-fluorophenyl)amino]1,3,4-oxadiazole-2-

15

carbonyl]amino]phenyl]cyclohexyl]oxypropanoate (408 mg, 0.82 mmol} in acetic acid (10
mL) was heated in the microwave at 100°C for 15 mins. The precipitate formed was
filtered and dried under high vacuum to give the title compound as a yellow solid (190

20 mg, 48%).
THNMR: §1.26 - 1.43 (m, 2H), 1.48 - 1.69 (m, 2H), 1.87 - 1.99 (m, 2H), 2.07 - 2.18 (m,
2H), 2.61 (t, 2H), 2.64 - 2,75 (m, 1H), 3.36 - 3.45 (m, 1H), 3.68 (s, 3H), 3.75 (t, 2H), 7.21 -
7.36 (m, 4H), 7.59 - 7.77 (m, 3H), 11.04 (s, 1H), 13.63 (s, 1H); MS m/e MH" 480.

25



1H NVR: 8 1.15- 1.50 (m 1311), 1.65- 1.78 (m 21-1), 1.94 - 2.09 (m
211), 2.23 - 235 (m 1H), 3.23 -3.30 (m 1H), 3.97 (s, 211), 4.64 (s,
411), 6.55 (d, 2 6.91 (d, 2H), 7.16 - 7.36 10 (m 10|—g' M5 i e
NVEl + 486, szow‘@%p PCT/GB2007/002070
trans- 2- 1444- (di benzyl am no) phenyti cycl ohexyl | oxyacet.ate ' No) Lvat)
15 Prepared in an anal ogous manner to i8@-ernediate 37 part vii) 1H
NVR: 8 1.10 - 1.44 (m 411), 1.65- 1.79 (in, 2H), 1.95 - 2.09 (m
2H), 2.21 -2.40 (m 114), 3.24 - 3.38 (m 1H), 3.62 (s, 311), 4.11
( 8 )211?\/,B Iﬁte@ﬂleﬂﬁte MJ Eﬁnf-ﬁwléi HS,-I(ﬁ-ﬂﬂﬁr@pnﬂ_j@_&oﬂlég-oxaﬂmﬁt?l-l-
1011 I. Nk
trans- 2- 141]9] L -=-a‘m‘- RPN EBt at e ¢)) LAti H2 Prepared
i n an anal ogous nanner to |nterrred| ate 37 part viii) 5 1H NVMR 8
1.18- 142(m4|—?ma168 1.78 (m 2 210(m211)224
-2.35 (m i_]_@-tBu:tv ns-2[Rd-(dihenzelpmino phe lJoxyacetate 211), 4.81
(s, 2Hs 6.46 (d, 2H), 6.85 (d, 211); M mIe M 1+ 264. 10 iv)
Met hyl
trans- 2- 14- 14- 1( met hoxyear binylof” or myham nol phenyl | cycl ohexyl | onacet at
.75

e Prepared in an anal ogou nt ernmedi ate 37 part ix) 151F1
NVR 8 1.21 - 1.51 (m 4H), ’ 11) 2.05 - 2.13 (m

211), 2.42 - 2.49 (m 111), 3. 34- O' @ 3. 66 (s, 311), 3.85
(s, 311), 4.16 (s, 211), 7.20 (d, 211), , 10.74 (s, 1H);

M5 mle MF1+ 350. - 88 - vi Methyl
trans-2-14- 14- knmet hoxycar bonyl f or nyl | am nol - ophenyl | cycl ohexyl |
oxyacet ate Prepared in an anal ogous manner t ternediate 37 part

X)

Prepared in an analogous manner to intermediate 37 part vi)

14 NMR: 8 1.15 - 1.50 (m, 13H), 1.65 - 1.78 (m, 2H), 1.94 - 2.09 (m, 2H), 2.23 - 2.35 (m,
1H), 3.23 - 3.30 (m, 1H), 3.97 (s, 2H), 4.64 (s, 4H), 6.55 (d, 2H), 6.91 (d, 2H), 7.16 - 7.36
10 (m, 10H); MS m/e MH" 486.

ii) Methyl frans-2-[4-[4-(dibenzylamino)phenyljcyclohexyl]oxyacetate

15  Prepared in an analogous manner to intermediate 37 part vii)

THNMR: § 1.10 - 1.4 (m, 4H), 1.65 - 1.79 (m, 2H), 1.95 - 2.09 (m, 2H), 2.21 - 2.40 (m,
1H), 3.24 - 3.38 (m, 1H), 3.62 (s, 3H), 4.11 (5, 2H), 4.63 (s, 4H), 6.56 (d, 2H), 6.91 (d,
2H), 7.16 - 7.37 (m, 10H); MS mv/e MH™ 444.

20



51H NMR 8 1.23- 137 (m 211), 1.43- 1.57 (m 211), 1.78- 1.89 (m
2H), 2.05 - 2.17 (m 2H), 2.59- 2.72 (m | H, 3.36 -3.44 (m 114)
3.66 (s, 311 3.88 (s, 311), 4.17 (s, 2H), 7.66 - 7. 72&%})é I—?

. 7.97 (m WEPITI#ISIZ (s, 111); Ms me M 11+ 393. By ooz
trarts-2-14-14-1(hydrazi neear bonyl f or nyl ) am nol - 3- ni trolO

phenyl | eyel ohexyl | oxyacet at e NC20 Pr@pared in an anal ogous manner
to internediate 37 part xi) IHNW 8 1.01 - 1.18 (m 211), 1.22- 137
(m 211), 1.58- 1.69 (m 211), 1.85- 1.97 (m 15211), 2.38 -2.50 (m
114), 3. 17iiD) Mty tfaws-21a43-aniindifheqsl) cydlbhixyidxPicefate 211), 4.48 -4.54
(n, 2H, 7.46 - 7.51 (m 1H, 7.77 (d, 1H, 7.92 (d, 1H), 10.31 (s,

111), 11.20 (s, 1H); M5 ink M11+ 393. - 89 - vii) Methyl
trans-24444-014-f | uor ovhenyl ) anmitol 1, 3, 4- oxadi azol e- 2-

ear bonyl | am nol-3-nitro- phenkl cl @ I | oxyacetate Prepared in an
anal ogous manner to internedi a@e 51H NMR 8 1.24- 1.38 (m

(m 111), 3.66 (s, 311), 4.17 (s, 214), 7.31 (m - 7.72 (m
1H), 7.89 - 7.97 (m 2H), 11.11 (s, 111), 1H); MS ink MEV-
515. 10 viii) Methyl

trans- 2- 14¢3pa8a MHQm4nalo &k%ﬁhm&qa&ﬁﬂu@@mrp@&h@% oxadi azol e- 2-

ear bonyI | am noI phenyl | cycI ohexyl | oxyacet at e rod 0.0

2H), 1.44- 1.59 (m 2H), 1.80- 191( @?6-218““-346

1H NMR: 5 1.18 - 1.42 (m, 4H), 1.68 - 1.78 (m, 2H), 2.02 - 2.10 (m, 2H), 2.24 - 2.35 (m,
1H), 3.29 - 3.34 (m, 1H), 3.65 (s, 3H), 4.15 (s, 2H), 4.81 (s, 2H), 6.46 (d, 2H), 6.85 (d,
2H); MS m/e MH" 264.

10  iv) Methyl trans-2-[4-[4-[(methoxycarbonylformyllamino]-

phenyllcvelohexylloxyacetate

O

~ OJ‘K/O
A e,

Prepared in an analogous manner to intermediate 37 part ix)

15 'HNMR:51.21 - 1.51 (m, 4H), 1.75 - 1.84 (m, 2H), 2.05 - 2.13 (m, 2H), 2.42 - 2.49 (m,
1H), 3.34 - 3.39 (m, 1H), 3.66 (s, 3H), 3.85 (s, 3H), 4.16 (s, 2H), 7.20 (d, 2H), 7.63 (d,
2H), 10.74 (s, 1H); MS m/e MH" 350.



Led -

Prepared in an anal ogous manner to internediate 37 part xiii)
1511INVMR 8 1.22- 1.53 (m 411), 1.74- 1.85 (m 211), 2.04 - 2.15 (m
211), 2. 31wooeamsfsy 1H), 3.36 -3.42 (m 111), 3.66 (s, PCGHEB2047/0B07S,
2H), 4.93 (s, 2H), 6.45 (d, 111), 6.61 (s, 111), 7.02 (d, 111), 7.20
- 7.29 (m 2H), 7.57 - 7.65 (m 2H), 10gd8 (s, 111), 11.00 (s, 111);
M5 irde M 14+ 483. - 90 - ix) Methyl

trans- 2- 14 1245-1(4-f | uor ophenynam nol-1, 3, 4- oxadi azol - 2- v11- 1Hbenzoi
m dazol - :@gal ogous manner
t0|nter 4H), 1.75-
1.93 (m 2penyRevelbhexdllasgacctate2H), 2. 58 - 2.70 (m 1H), 3.38 - 3.47
(m 1H), 3.64 - 3.69 (m 3H) 4.14 - 4. 20 (m 2H), 7.15 - 7.30 (m
4H), 7.58 - 7.71 (m 3H), J\-ég105 m 1H), 13.56 (s, 1H); M

| nk .M+ 466. WD 2007/ 141517PCT/ 002070 - 91 - Cdains 1.A
conpound of forrmula (I) (1) or a ere;of wherein: R is

sel ected from phenyl, cycl opentyl, cycl n HET-1, wherein R
is optionally substituted with either: 3 {& S bs ituent selected
fromgroup a) and optionally a substi tuen’f :sel eBted fromeither

Prepared in an analogous manner to intermediate 37 part x)

5 THNMR: §1.23 - 1.37 (m, 2H), 1.43 - 1.57 (m, 2H), 1.78 - 1.89 (m, 2H), 2.05 - 2.17 (m,
2H), 2.59 - 2.72 (m, 1H), 3.36 - 3.44 (m, 1H), 3.66 (s, 3H), 3.88 (s, 3H), 4.17 (s, 2H), 7.66
-7.72 (m, 1H), 7.89 - 7.97 (m, 2H), 11.30 (s, 1H); MS m/e M-H" 393.

vi) Methyl frans-2-{4-[4-[(hvdrazinecarbonylformyl)amine]-3-nitro-

10 phenyllcyclohexylloxyacetate

Prepared in an analogous manner to intermediate 37 part xi)

TH NMR: 5 1.01 - 1.18 (m, 2H), 1.22 - 1.37 (m, 2H), 1.58 - 1.69 (m, 2H), 1.85 - 1.97 (m,

15  2H), 2.38 - 2.50 (m, 1H), 3.17 - 3.24 (m, 1H), 3.45 (s, 3H), 3.96 (s, 2H), 4.48 - 4.54 (m,
2H), 7.46 - 7.51 (m, 1H), 7.77 (d, 1H), 7.92 (d, 1H), 10.31 (s, TH), 11.20 (s, 1H); MS m/c
M-H" 393.



group b) or group c); or ii) 1 or 2 substituents independently
selected fromgroup b) and optionally a substituent selected from
group c); wO200Vi4)51ap to 4 substituents independentl|y sSEIEGB®A7/600MN
group c); 15wherein groups a) to c) are as follows: group a) nitro,
-C(0)"R20, a carboxylic acid mmc or bggisostere thereof, -NR2IR 22,
C(0)NR21R22, -0C(O0)NR 21R22, NR21C(0)nR20, -NR20CONR2 | R22,

~S(0) 2NR21 R22 _or NRz2l S(0)2R22 where R20, R21 and R22 are

' ndependen‘ylhméﬁ{,ﬁ“ RS- F4rlgmglwgffﬁﬂ?5b#ﬂ%h(rﬂmoﬁq§ ,@'o@dmzo%-zml and R22
t oget her TTOgen atom to rma
200pt i onal ¢arbe ji ] 3 d@tateons, which optr onal ly

contai ns further heteroatom;ch as S(0). oxygen and ni trogen;
group b) Rl is optionally sulystituted by 1 or 2 substituents

i ndependently sel ected from bo(l 6C) al kyl , ¢ ano (1-6C) al kyl,
hydr oxy, (1-6C)al koxy, benz ony, -S0', (1- 4 and
R

-0S02( 1-6C) al kyl ; 25group c ; and Substituted by two
(1-6C) al koxy groups, these = i negl get her to forma 5- or

6- menbered ring fused to RI; n ™ ep dently at each occurrence)
1 or 2, mis (i ndependently at eac ence) 0, 1 or 2;, WO
2007/ 141517PCT/ GB2007/ 002070 - 92 - (LI 8 direct bond or is a

| i nker sel ected from -0-, OCHZ- 6920- -S(0),,,-, -S(0).CH2-,

- CH2S(0) , , C12712. 8) f
( 3- 6C§c§xc|%’8?ﬁ£e‘1d‘“%'§mﬁ%3“& cyc ré% y'rm&“%ky%“t Tr(Z)mand (2-6C) al kyl ;

or 1o 11 SMEA CRLLS Phthy L RS oy 2 38 bt o, 2 1oAY

CH2( CR4 R5) FH)22.56 WhAL GinN11HDB.30@GHI6W @], UH), afssL(a, 3H)J¥EIIB4H3) grour.31gm,

directly attached to 12 g I

hydr ogen, i@dﬁégy?-ﬁgﬁm Fi@gxg ﬁ((TJ i@ Fgl))(’yl((iiﬁéé)lg?)r LVP @nd
(1- 2C) al kopyf MAfdealtiy k1s.provi ded t hat vvhen L2 is -0- (CRAR5) 1 _2- then
the R4 on the carbon atomdirectly attached to the oxygen atomis not
hydroxy or (1- 10 3C) al koxy, each R5 is independently selected from
hydr og : )

(1- GC)ﬁ?k X N0 T gtp
R6 is sel e@ﬂﬂmmmgewlolidxuﬂoxvaMO hydr oxy, net hoxy,
hal o(1-2C) al kyl, nmethyl, 15ethyl, cyano and nethyl sul f onyl ;

. dlazole-z-

0/

%,, | r”ﬂﬂOF |
e

Prepared in an analogous manner to intermediate 37 part xiii)

15 1

HNMR: 5 1.22 - 1.53 (m, 4H), 1.74 - 1.85 (m, 2H), 2.04 - 2.15 (m, 2H), 2.31 - 2.41 (m,
1H), 3.36 - 3.42 (m, LH), 3.66 (s, 3H), 4.16 (s, 2H), 4.93 (s, 2H), 6.45 (d, 1H), 6.61 (s, 1H),
7.02 (d, 1H), 7.20 - 7.29 (m, 2H), 7.57 - 7.65 (m, 2H), 10.18 (s, 1H), 11.00 (s, 1H); MS

m/e M-H" 483.

20



each le is Tndependently selected from hydrogen, (1-4C)alkyl and®
(1-4C) al koxy; each R8 is independently selected from hydrogen and
met hyl; H or 6-nenbered heteroaryl ring co

ring het erEglggzngu?Sl? i ndependently sel ected fromO, N%@%&Eﬂ@wﬂmﬁ%
(provided there are no 0-0, S-S or OS bonds 20 within the ring);
HET-2 is a 4, 5- or 6-nenbered saturate®- partially or fully

unsat ur at ed heterocyclyl ring containing 1,2 or 3 ring heteroatons
|ndependently selected fron10 N and S (prOV|ded there are no 0-0,
S_S or o Is AR 1 P B a .

oxi di sed aton1nay be OX|d|sed to 5(0) or
S(0) 2. 25tb l%da%]dé [c e & Me”a[t m 1 which is selected from
trans-244[ 245-[ (2, 4, 5- trlfluorophenypanlno] 1N8; oxadlazol-2-y1]-1H—
benzoi m dazol -5- yl]cyclahexyliacetic aC|

trans- 244[ 245-[ (3, 4- d|qu enyBbam ng 4 Bxa -2-y1] - 1H ben
zoi m dazol -5- 30yl ]cyclo xylda’
{trans-442-(5-{[ 3- (benzyloxy)ph-- -o -1 3, 4- ox azol -2-yl)-1Hb

enzi m dazol -5- yl]cycl ohexyl }acetic acid; - 93 -
{trans-4-(2-{5-[(4-cyanophenyeanino]-1,3,4-oxad|azol 2 yl}-lH-benzim
dazol - 5- yegaedddh ex yhdlepoas manee iodintermediate 37 part xiv)

trans- 244[ 245-[ ( 2- met hoxyphenyf | am no] - 1, 3, 4- oxadi azol - 2-y1] - 1H benzo
i m dazel - 31 NM]Rc&cllzlheb(gd (nadél),i Ic75ci. 88 (m, 2H), 2.04 - 2.18 (m, 2H), 2.58 - 2.70 (m,

73, 4- oxad 0ot 16 3R (R BORShE T 60 ek, B0 BT PP Rl e e A

trans- 244 5r'fl(ﬁ4n Gl orooIhen ysa, mH} -13.53,(4-10B aviiSaz/e MIE* 468] - 1H benzoi
m dazol -5- ylicycl ohexyl]acetic acid

trans- 2444245-[ ( 3- chlorophenyl)anlno] 1, 3, 4- oxadi azol - 2-y1] - 1H benzoi
m dazol -5- 10yl ] cycl ohexyl]acetic acid,;

trans- 2444245- [ ( 4- et hyl sul f onyl phenyeam no] - 1, 3, 4- oxadi azol - 2-y1] - 1H
benzoi m dazol - 5-yl ] cycl ohexyl | aceti c aci d;

trans- 244{245-[ (4-fl uorophenyl ) am no] - 1, 3, 4- oxadi azol - 2-y1] - 1H benzoi
m dazol -5- yl]cycl ohexyl]acetic acid;
15trans-214-[2[5-[(3,4,5-trifluorophenyDam no] -1, 3, 4- oxadi azol - 2-y1] -
1H benzoi t ni dazol -5- yl]cycl ohexyl jacetic acid;
Cis-44[2[5-[(2,4,5-trifluorophenypam no] -1, 3, 4- oxadi azol - 2-y1] - 3H ben
zoi m dazol -5- yl]oxy]cycl ohexane-1-carboxylic acid;




Ci S-44[ 245-[ (4-f1 uor ophenyfl am no] - 1, 3, 4- oxadi azol - 2-y1] - 311- benzoi i
dazol -5- 20 yl]oxy]cycl ohexane- 1-carboxylic acid;
trans-44[2&§rﬁéﬁmfl?-trifIuorophenyflanino]-l,3,4-oxadiﬁgﬁﬁﬁ£&M%hh§H-
benzoi m dazol -5- fi oxy] cycl ohexane-| - car boxyl i ¢ aci d;

Cci s-4-{4-Fl uoro-215-(4-fluorophenyl am no) -1, 3, 4- oxadi azol - 2-y1] - 1H be
nzi m dazol -5- yl oxy}cycl ohexar xecar boxyli-c aci d; 25trans-4-

(4- Fl uor o- 245- (4-fl uor ophenyl am no) - 1, 3, 4- oxadi azol - 2-y1] - 114- benzi m
dazol - 5- yl oxy}cycl ohexanecar boxylic acid;

Ci s- 44[ 4- {Qlaimso- 215-[ (2, 4, 5-tri f1 uor ophenyl ) am no] - 1, 3, 4- oxadi azol - 2-
y11- 3Hbenzoi m dazol - 5-yl ] oxy] cycl ohexane- 1- car boxyl i ¢ aci d;
trans-44[4-fluoro-245-[(2,4,5-trifl uorophenyflam no] -1, 3, 4- oxadi azol -
2-y1] - 3H 130 banwimpodad of fofmilh (Ipxy] cycl ohexane- 1- car boxyl i ¢ aci d;
trans- 344[ 215-[ (4-fl uor ophenyDam no] - 1, 3, 4- oxadi azol - 2-y11- 1H benzoi m
i dazol -5- yl]cycl ohexyl ] oxypropanoic acid; - 94 -
trans-244-[2-[5-[(4-fluorophenyg)am ngj-1,3, 4-oxadi azol - 2-y1] - 1H benz
oi m dazol -5- yl]cycl ohexyl | oxya i id; a pparmaceutical ly

id;
acceptabl e salt of any of thes A ggﬁpfanording to any one
icaNLxégccerable salt or

of the preceding clains or a p
prodrug thereof for use as g nediCanent. e of the conpound of

formulg (1) as clained in éﬁy_éne of clainms 1 to 2 or a
pharmaceutical | y-accepted salt thereof(%n t he manufacture of the
medi cament for producing an inhibition of DGAT1 activity in a warm
bl ooded anrawili theool weranthunman being. 5. Use of the conpound of
formula (1),.as.clgiJred .in any.one of c¢lai 1 of . a ol .

ey maceutt S BBy Lo ardofh BT TheBin g ds eptopaly
medi camentsubsfitutéd Wil éiftgr:di abetes nel litus and/ or obesity in a warm
bl ooded anj mal , .such as human being. . 6. A pharmaceyti c .
conpodit i dhe siptitHent 5%!%?@%@&%@%&%8@%&5%% 55%9@?% B8 i n
any one ofg&lpa)) @B grbup 8); ér OF @ pharmaceutical l y-acceptabl e sal t
thereof, in assocration with a pharmaceutically-acceptabl e excipient
or carriendlor2 swbspme@sryiep@}dewfmmeﬁémal gf@%p%\ﬁﬂé opdenaily p sepstiiert) ai m
| which c ' .the follow ng steps (wherein all variables
are herei%@gﬁg?§8@g$ﬁﬁ§%’%br a conmpound of formula (1) unless

ot her wi se iB)}wtted)substifuentsdudepemicolly selestedfmomgionp ckornula (1) to form
anot her. conpound of formul a - .(2) b) when LI is -0- or
- 0- 0- ilf “g:&reﬂlé%rc?f’?soaﬂ?%guaée%Sf)i%anr)l%ﬁsrid of formula (3) with a 5 conpound
of for nul gr&gr4)nio, -CUMRET, A cibokicaciduitrddbrebibisatbrathegnd UPR 'R, -

C(O)NRZ'R%, -OC(O)NR*'R*, -NR*'C(0),R¥, -NR*CONR?'R*, -8(0);NR*'R? or —
NRZ'S(O)ZR22 where R?, R?' and R are independently selected from hydrogen and (1-

6C)alkyl, or R?' and R? together with the nitrogen atom to which they are attached form an
20  optionally substituted ring having 3 to 10 atoms, which optionally contains further
heteroatoms such as S(Q)n, oxygen and nitrogen;
group b) R is optionally substituted by 1 or 2 substituents independently selected from
halo(1-6C)alkyl, cyano, (1-6C)alkyl, hydroxy, (1-6C)alkoxy, benzyloxy, -SOp,(1-6C)alkyl
and -OS0,(1-6C)alkyl;
25  group c¢) halo;
and when R' is substituted by two (1-6C)alkoxy groups, these may be joined together to
form a 5- or 6-membered ring fused to R'; |
n is (independently at each occurrence) 1 or 2;

m is (independently at each occurrence) 0, t or 2;



(3)

d) by reaction of a conmpound of forrmula (4) with a

compound of fornmula R2-0-X2, wherein X2 is for exanple a boronic
aci d, stamyar@eoeiirarsulfide, LI is a direct bond and X i:@r,rd;ﬁgmm(gb)}uy

hal o;

(4) and thereafter if

necessary or desirable: i) renoving _any protecting groups; and/or
15ii) formng a salt thereof. -92-
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L' is a direct bond or is a linker selected from —O-, -OCH;-, -CH;0-, -S(0)y-, -S(0)mCH>-,
-CH,8(O) - and -(CR'R®) 12

R? is selected from (3-6C)cycloalkyl, (5-12C)bicycloalkyl, phenyl, HET-2 and (2-6C)alkyl;
wherein R? is optionally substituted by -1L2R};

L2 is a direct bond or is a linker selected from (CR'R).2-, ~O-(CR*R%);.>- and —
CHy(CR*R?);.- (wherein for each value of L2, the CR*R® group is directly attached to R>);
each R* is independently selected from hydrogen, hydroxy, (1-3C)alkoxy, (1-4C)alkyl,
hydroxy(1-3C)alkyl and (1-2C)alkoxy(1-2C)alkyl; provided that when L? is —O-(CR'R?); -
then the R on the carbon atom directly attached to the oxygen atom is not hydroxy or (1-
3C)alkoxy;

each R’ is independently selected from hydrogen and methyl;

R’ is selected from hydroxy, carboxy, (1-6C)atkoxycarbonyl, and a carboxylic acid mimic or
bioisostere;

R® is selected from hydrogen, fluoro, chloro, hydroxy, methoxy, halo(1-2C)alkyl, methyl,
ethyl, cyano and methylsulfonyl;

each R’ is independently selected from hydrogen, (1-4C)alkyl and (1-4C)alkoxy;

each R? is independently selected from hydrogen and methyl;

HET-1 is a 5- or 6-membered heteroaryl ring containing 1 or 2 ring heteroatoms
independently selected from O, N and S (provided there are no O-0O, 8-S or O-S bonds
within the ring);

HET-2 is a 4, 5- or 6-membered saturated, partially or fully unsaturated heterocyclyl ring
containing 1, 2 or 3 ring heteroatoms independently selected from O, N and S (provided
there are no O-0, S-5 or O-S bonds within the ring), wherein a ring carbon atom may be

oxidised to C(0) and/or a ring sulfur atom may be oxidised to S(O) or S(O),.

2 A compound as claimed in Claim 1 which is selected from
trans-2-[4-[2-[5-[(2,4,5-trifluorophenyl)amino]-1,3,4-oxadiazol-2-yl]-1 H-benzoimidazol-5-
yllcyclohexyl]acetic acid;
trans-2-[4-[2-[5-[(3,4-difluorophenyl)amino]-1,3,4-oxadiazol-2-yl]-1H-benzoimidazol-5-
ylJeyclohexyl]acetic acid;
{trans-4-{2-(5-{[3-(benzyloxy)phenyl]amino}-1,3,4-oxadiazol-2-yl)- 1 H-benzimidazol-5-
yl]cyclohexyl}acetic acid;
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[trans-4-(2-{5-[(4-cyanophenyl)amino]-1,3,4-oxadiazo!-2-yl}- 1H-benzimidazol-5-
yl)cyclohexyljacetic acid;
trans-2-[4-[2-[5-[(2-methoxyphenyl)amino]-1,3,4-oxadiazol-2-yl]-1H-benzoimidazol-5-
yl]cyclohexyllacetic acid;
trans-2-[4-[2-[5-(7,10-dioxabicyclo[4.4.0]deca-1,3,5-trien-3-ylamino)-1,3,4-oxadiazol-2-
yl]-1H-benzoimidazol-5-yl]Jcyclohexyl]acetic acid;
trans-2-[4-[2-[5-[(4-chlorophenyl)amino]-1,3,4-oxadiazol-2-yl]-1H-benzoimidazol-5-
yl]cyclohexyl]acetic acid;

trans-2-[4-[2-[ 5-[(3-chlorophenyl)aminoe]-1,3,4-oxadiazol-2-yl]-1H-benzoimidazol-5-
yl]lcyclohexyl]acetic acid;
trans-2-[4-[2-[5-[(4-methylsulfonylphenyl)amino]-1,3,4-oxadiazol-2-yl}-1H-
benzoimidazol-3-yl]cyclohexyl]acetic acid;
trans-2-[4-[2-[5-[(4-fluorophenyl)amino]-1,3,4-oxadiazol-2-yl]-1 H-benzoimidazol-5-
yl]cyclohexyl]acetic acid;
trans-2-[4-[2-{5-[(3,4,5-trifluorophenyl)amino]-1,3,4-oxadiazol-2-yl]- 1H-benzoimidazol-5-
yl]eyclohexyl]acetic acid;
cis-4-[[2-[5-[(2,4,5-trifluorophenyl)aminc]-1,3,4-oxadiazol-2-yl]-3H-benzoimidazol-5-
yl]Joxy]cyclohexane-1-carboxylic acid;
cis-4-[[2-[5-{(4-fluorophenyl)amino]-1,3,4-oxadiazol-2-yl]-3H-benzoimidazol-5-
yl]Joxy]cyclohexane-1-carboxylic acid;
trans-4-[[2-{5-[(2,4,5-trifluorophenyl)amino]-1,3,4-oxadiazol-2-yl]-3H-benzoimidazol-5-
yl]oxy]eyclohexane-1-carboxylic acid;
cis-4-{4-Fluoro-2-[5-(4-fluorophenylamino)-1,3,4-oxadiazol-2-yl]- | H-benzimidazol-5-
yloxy }cyclohexanecarboxylic acid;
trans-4-{4-Fluoro-2-[5-(4-fluorophenylamino)-1,3,4-oxadiazol-2-yl]-1H-benzimidazol-5-
yloxy}cyclohexanecarboxylic acid;
cis-4-[[4-fluoro-2-[5-[(2,4,5-trifluorophenyl)amino]-1,3,4-oxadiazol-2-yl]-3H-
benzoimidazol-5-yl]oxy]cyclohexane-1-carboxylic acid;
trans-4-[[4-fluoro-2-[5-[(2,4,5-trifluorophenyl)amino]-1,3,4-oxadiazol-2-yl]-3H-
benzoimidazol-5-yl}oxy]cyclohexane-1-carboxylic acid;
trans-3-[4-[2-[5-[(4-fluorophenyl)amino]-1,3,4-oxadiazol-2-yl}-1H-benzoimidazol-3-
yl]cyclohexyi]oxypropanoic acid,;



-4 .

trans-2-[4-[2-[5-[(4-fluorophenyl)amino]-1,3,4-0xadiazol-2-yl]-1H-benzoimidazol-5-

yllcyclohexylJoxyacetic acid; or a pharmaceutically acceptable salt of any of these.

3. A compound according to any one of the preceding claims or a

pharmaceutically-acceptable salt or prodrug thereof for use as a medicament.

4, Use of the compound of formula (I) as claimed in any one of claims 1 to 2 or a
pharmaceutically-accepted salt thereof in the manufacture of the medicament for
producing an inhibition of DGAT1 activity in a warm blooded animal, such as a human

being.

5. Use of the compound of formula (I) as claimed in any one of claims 1 to 2 or a
pharmaceutically-acceptable salt thereof in the manufacture of the medicament for
treating diabetes mellitus and/or obesity in a warm blooded animal, such as a human

being.

6. A pharmaceutical composition which comprises a compound of formula (I) as
claimed in any one of claims 1 to 2 or a pharmaceutically-acceptable salt thereof, in

association with a pharmaceutically-acceptable excipient or carrier.

7. A process for preparing a compound according to claim 1 which comprises one of
the following steps (wherein all variables are hereinbefore defined for a compound of
formula (1) unless otherwise stated):

a) reaction of a compound of formula (I) to form another compound of formula (I);
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b) cyclisation of a compound of formula (2);

NH N-N H
*Hi >N
0 \R1
o}
)
RZ___L RG

)
¢) when L' is —O- or —O-CHa-, by reaction of a compound of formula (3) with a

5  compound of formula R2-L'-X!, wherein X' is a suitable leaving group;

H
Nuy1
N 0 R

l: ;| S k

N N~
HO .

¢ H
R

(3)
d) by reaction of 2 compound of formula (4) with a compound of formula RELI-X?,
wherein X? is for example a boronic acid, stannane or a sulfide, L' is a direct bond and X is
10 suitably halo;
6 H

R N O\rN\R“
0T
X N N

“)
and thereafter if necessary or desirable:
i) removing any protecting groups; and/or

15 i) forming a salt thereof.



